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COMPOUNDS 



The present invention relates to compounds useful in the inhibition of 
metaUoproteinases and in particular to pharmaceutical compositions comprising these, as well 
S as their use. 

The compounds of this invention are inhibitors of one or more metailoproteinase 
enzymes and are particularly effective as inhibitors of TNF-a (Tumour Necrosis Factor-a) 
production. MetaUoproteinases are a superfamily of proteinases (enzymes) whose numbers in 
recent years have increased dramatically. Based on structural and fixnctional considerations 

10 these enzymes have been classified into families and subfamilies as described in N.M. Hooper 
(1994) FEES Letters 354:1-6. Examples of metaUoproteinases include the matrix 
metaUoproteinases (MMP) such as the coUagenases (MMPl, MMP8, MMP13), the 
gelatinases (MMP2, MMP9), the stromelysins (MMP3, MMPIO, MMPll), matrilysin 
(MMP7), metaUoelastase (MMP12), enamelysin (MMP19), the MT-MMPs (MMP14, 

15 MMP15, MMP16, MMP17); the reprolysin or adamalysin or MDC family which includes the 
secretases and sheddases such as TNF-a converting enzymes (ADAMIO and TACE); the 
ADAM-TS family (for example ADAM-TSl and ADAM-TS4); the astacin family which 
include enzymes such as procoUagen processing proteinase (PCP); and other 
metaUoproteinases such as the endotheUn converting enzyme family and the angiotensin 

20 converting enzyme family. 

MetaUoproteinases are beUeved to be important in a plethora of physiological disease 
processes that involve tissue remodelling such as embryonic development, bone formation and 
uterine remodelling during menstruation. This is based on the ability of the metaUoproteinases 
to cleave a broad range of matrix substrates such as coUagen, proteoglycan and fibronectin. 

25 MetaUoproteinases are also beUeved to be important in the processing, or secretion, of 

biologicaUy important ceU mediators, such as tumour necrosis factor-a (TNF-a); and the post 
translational proteolysis processing, or shedding, of biologicaUy important membrane 
proteins, such as the low affinity IgE receptor CD23 (for a more complete list see N. M. 
Hooper et aL, (1997) Biochem J. 321:265-279). 

30 MetaUoproteinases have been associated with many disease conditions. Inhibition of 

the activity of one or more metaUoproteinases may weU be of benefit in these disease 
conditions, for example: various inflammatory and aUergic diseases such as, inflammation of 
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the joint (especially rheumatoid arthritis, osteoarthritis and gout), inflanamation of the gastro- 
intestinal tract (especially inflanunatory bowel disease, ulcerative colitis and gastritis), 
inflanunation of the sldn (especially psoriasis, eczema, dermatitis); in tumoxu: metastasis or 
invasion; in disease associated with uncontrolled degradation of the extracellular matrix such 
5 as osteoarthritis; in bone resorptive disease (such as osteoporosis and Paget's disease); in 
diseases associated with aberrant angiogenesis; the enhanced collagen remodelling associated 
with diabetes, periodontal disease (such as gingivitis), corneal ulceration, ulceration of the 
skin, post-operative conditions (such as colonic anastomosis) and dermal wound healing; 
demyelinating diseases of the central and peripheral nervous systems (such as multiple 

10 sclerosis); Alzheimer's disease; and extracellular matrix remodelling observed in 
cardiovascular diseases such as restenosis and atheroscelerosis, 

A number of metalloproteinase inhibitors are known; different classes of compounds 
may have different degrees of potency and selectivity for inhibiting various 
metaUoproteinases. We have discovered a class of compounds that are inhibitors of 

15 metallopioteinases and are of particular interest in inhibiting TACE. The compounds of this 
invention have beneficial potency and/or pharmacokinetic properties. 

TACE (also known as ADAM17) which has been isolated and cloned [R.A. Black et 
ah (1997) Nature 385:729-733; M.L. Moss et al. (1997) Nature 385:733-736] is a member of 
the admalysin family of metalloproteins. TACE has been shown to be responsible for the 

20 cleavage of pro-TNF-a, a 26kDa membrane bound protein to release 17kDa biologically 
active soluble TNF-a. [Schlondorff al. (2000) Biochem. L 347: 131-138]. TACEmRNA 
is found in most tissues, however TNF-a is produced primarily by activated monocytes, 
macrophages and T lymphocytes. TNF-a has been implicated in a wide range of pro- 
inflammatory biological processes including induction of adhesion molecules and chemokines 

25 to promote cell trafficking, induction of matrix destroying enzymes, activation of fibroblasts 
to produce prostaglandins and activation of the immune system [Aggarwal et al (1996) Eur. 
Cytokine Netw. 7: 93-124], Clinical use of the anti-TNF-a biologicals has shown TNF-a to 
play an important role in a range of inflammatory diseases including rheumatoid arthritis, 
Crohn*s disease and psoriasis [Onrust et al (1998) Biodmgs 10: 397-422, Jarvis et al (1999) 

30 Drugs 57:945-964]. TACE activity has also been implicated in the shedding of other 

membrane bound proteins including TGFoc, p75 & p55 TNF receptors, L-selectin and amyloid 
precursor protein [Black (2002) Int. J. Biochem. Cell Biol. 34: 1-5]. The biology of TACE 
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inhibition has recently been reviewed and shows TACE to have a central role in TNF-a 
production and selective TACE inhibitors to have equal, and possibly greater, efficacy in the 
collagen induced arthritis model of RA tiian sti-ategies that directiy neutralise TNF-a [Newton 
et al (2001) Ann. Rheum. Dis. 60: iii25-iii32]. 

5 A TACE inhibitor might therefore be expected to show efficacy in aU disease where 

TNF-a has been impUcated including, but not limited to, inflammatory diseases including 
iheumatoid arthritis and psoriasis, autoimmune diseases, aUergic/atopic diseases, tiransplant 
rejection and graft versus host disease, cardiovascular disease, reperfusion injury. maKgnancy 
and other proliferative diseases. 

10 We are able to provide compounds that have metalloproteinase inhibitory activity, and 

are in particular inhibitors of TACE (ADAM17). 

According to the first aspect of flie present invention there is provided a compound of 
formula (1), a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof: 

15 



B— (CRi2Ri3)^— O 

formula (1) 




W 



wherein: 

20 and are independently O or S; 
z is NR', O or S; 
nisOorl; 

'.V 13 NR', CR^R^ or a bond; 
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V is C(=0), NR^^C(=0), NR^^SOa, SO2 or a group of foimula (A): 

fonnula (A) 

where the group of formula (A) is bonded througji nitrogen to W of formula (1) and through 
5 carbon * to phenyl of formula (1); 

t is 0 or 1; 



B is a group selected from aryl, heteroaryl and heterocyclyl wh^e each group is (^tionally 
10 substituted by one or moxc groups independently selected from nitro, trifluoromethyl, 

trifluoromethoxy, halo, cyano, Q^alkyl (optionally substituted by R** or one or more halo), C2. 
4alkenyl (optionally substituted by halo or R'). C2^alkynyl (optionally substituted by halo or 
R'), Cs-ecycloalkyl (optionally substituted by R* or one or more halo), Cs^cycloalkenyl 
(optionally substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), 
15 heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl), -SR", -SOR", -SO2R", -SOzNRV", -NR'SOzR", -NHC0NR^»°. -OR^ - 
NR'R^°, -CONR V and -NR^COR^"; or B is C2^alkenyl or Cz^alkynyl, each being 
optionally substituted by a group selected from Ci^aDsyl, Cs-scycloalkyl, aryl, hetMoaiyl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
20 trifluoromethyl, trifluoromethoxy, -CONHR*. -C0NR'R^°, -SO2R", -SOjNR'R^", - 
NR'SOaR", Ci^alkyl and Ci^alkoxy; with the provisos that: 

when V is a group of fonnula (A). C(=0), 1SIR^^C(=0) or NR"S02; or when V is SO2 and n is 
1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is CR^R^; th«i B is a 
group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 

25 substituted by one or more groups independently selected from nitro, trifluoromethyl, 

trifluoromethoxy, halo, cyano, d^alkyl (optionally substituted by R^ or one or more halo), C2- 
4alkenyl (optionally substituted by halo or R'), C2^alkynyl (optionally substituted by halo or 
R'), Ca^ycloalkyl (optionally substituted by R' or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R*), aryl (optionally substituted by halo or Ci^alkyl), 

30 heteroaryl (optionaUy substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
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Ci^alkyl), -SR", -SOR", -SO2R", -SOaNR*^'", -NR'SO^R". -NHCONR^R^", -OR'. - 
NR'R***, -CONR^R^" and -NR'C0R^°; or B is C2-4alkenyl or Ca^alkynyl, each being 
optionally substituted by a group selected from Ci^alkyl, Cs-ecycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
5 trifluoromethyl, trifluoromethoxy. -CONHR'. -CONR^R^", -SO2R", -SOaNR^R^", - 
NR'SOjR", Ci^alkyl and Ci^talkoxy; and 

when V is SO2 and n is 0 and W is MR* or a bond ; then B is a group selected from bicyclic 
aiyl , bicycUc heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted 
by one or more groups independently selected from nitro, trifluoromethyl, trifluoromethoxy, 

10 halo, cyano, C^alkyl (optionally substituted by R' or one or more halo), C2-4alkenyl 

(optionally substituted by halo or R^), C2-4alkynyl (optionally substituted by halo or R^), C3. 
ecycloalkyl (optionally substituted by R' or one or more halo), Cs-ecycloalkenyl (optionally 
substituted by halo or R^, aryl (optionally substimted by halo or Ci^alkyl), heteroaryl 
(optionally substituted by halo or Ci-4alkyl), heterocyclyl (optionally substituted by Ci-4alkyl), 

15 -SR",-SOR",-S02R",-S02lSnRV^-Ml'S02R'S-NHCONR'R^-OR^-N^ 
CONR'R^*' and-NR'COR^°; or B is C2^alkenyl or C2^alkynyl, each being optionally 
substimted by a group selected from Cjwialkyl, Cs^ycloalkyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, 
trifluoromethoxy, -CONHR', -CONR'R^^ -SO2R'', -SOaNR^R'", -NR'SOzR", Ci-4alkyl 

20 and Ci^alkoxy; 

R^ and R^ are independently hydrogen or a group selected from Ci-ealkyl, Ca-ealkenyl, C2- 
gaikynyl, Ca-ecycloalkyl and Cs-ecycloalkenyl where the group may be optionally substituted 
by halo, cyano, nitro, hydroxy or Ci^alkoxy; 

25 

R^ R'*, R^ and R^ are independenfly hydrogen or a group selected from Ci^alkyl, C2^alkenyl, 
Cz-oaUcj-nyl, Cs^cycloalkyl, Cs^cycloalkenyl, aryl, heteroaryl and heterocyclyl where the 
group is optionally substituted by one or more substituents independently selected from halo, 
siira, cyano, trifluoromethyl, trifluoromethyloxy, Ci.4alkyl, Ca^alkenyl, C2-4alkynyl, C3- 
30 «cycloalkyl (optionally substituted by one or more R"), aryl (optionally substituted by one or 
mere R"), heteroaryl (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -SR^ , 
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-SOR'^ -COR'^ -CO^fR'^^, -NR'^COR", -S02NR'^'° and - 

or R^ and R^ together with the nitrogen or carbon and carbon to which they are respectively 
5 attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or 
nitrogen by one or more Ci^alkyl; 

or R^ and R^ together form a saturated 3- to 7-membered ring optionally containing a 
10 heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or niore Ci^alkyl; 

or R^ and R^ together with the carbon atoms to which they are attached form a saturated 3- to 
7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and 
15 SO2 where the ring is optionally substituted on carbon or nitrogen by one or more Ci^alkyl; 

or R^ and R^ togetherform a saturated 3- to 7-membered ring optionally containing a 
heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci^alkyl; 

20 

R'' is hydrogen or a group selected from Ci-ealkyl, Ci^alkenyl, C2-6alkynyl, heteroalkyl, C3- 
ycycloalkyl, aryl, heteroaiyl or heterocyclyl \yhere the group is optionally substituted by halo, 
Ci^alkyl, Ci^alkoxy, Ca-vcycloalkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
25 and/or on its optional substituent by one or more substitutents independenfly selected from 
halo, cyano, Ci^alkyl, nitro, haloCi^alkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi-4alkyl, C3. 
7cycloalkyl, heterocyclyl, Ci.4alkoxyCi^alkyl, haloCi^alkoxyCi-4alkyl, carboxyCi^alkyl, - 
OR'K -C02R^\ -SR^, -SOR^, -S02R^^ -NR^'COR^, -CONR^^R^" and -NHCONR^^R^; 

30 or R^ and R'' together with the carbon atoms to which they are each attached and (CR^R\ 
form a saturated 5- to 7-membered ring optionally containing a heteroatom group selected 
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from NH, O, S, SO and SO2 where the ring is optionaUy substituted on carbon or nitrogen by 
one or more Ci^alkyl; 

is selected from hydrogen, Ci-ealkyl and haloCi^alkyU 

5 

and R^** are independently hydrogen, Ci^alkyl or Cs^cycloalkyl; 

or R' and R" together with the nitrogen to which they are attached form a heterocycUc 4 to 7- 
membered ring; 



R" is Ci^alkyl or Ca-ecycloalkyl; 

R^^ and R'^ are independently selected from hydrogen, Ci^alkyl and Ca-ecycloalkyl; 

15 r" is hydrogen, -NR^^ or Ci.jalkyl (optionally substituted by halo, -OR^ and -NR^R^''); 
R^^, R^ and R^'* are independently hydrogen or Ci^alkyl; 

R^'' is selected from halo, Ci-ealkyl, Ca^cycloalkyl and Q-ealkoxy; 

20 R^^ is hydrogen or a group selected from Ci-ealkyi, Ca-gcycloalkyl, Cs-ecycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylCMalkyl and heteroarylCwalkyl where the group is 
optionally substituted by one or more halo; 

R^^ and R^ are independently a group selected from Ci^alkyl, Ca^cycloalkyl, C5. 
25 ficycloalfcenyl, saturated heterocyclyl, aryl. heteroaryl, arylCi^alkyl and heteroarylCi^alkyl 
where the group is optionally substituted by one or more halo; 

R^° is hydrogen, Ci-ealkyl or Ca^cycloalkyl; 



10 



30 



or R^^ and R^° together with the nitrogen to which they are attached form a heterocyclic 4- to 
7- membered ring; 
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R^^ and are independently hydrogen, CMalkyl, haloCMalkyl, aryl, arylCi^alkyl and 
benzoyl. 

According to a second aspect of the invention there is provided a compound of 
5 fonnula (1), a phannaceutically acc^table salt or m vivo hydrolysable ester thereof wherein: 
and are indep«idently O or S; 



zisNR*, OorS; 



10 nisO; 

Wis NR} or a bond; 
Vis SO2; 

15 

tisOor 1; 



B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally. .. 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 

20 tcifluoromethoxy, halo, cyano, Cwalkyl (optionally substituted by R^ or one or more halo), C2- 
4alkenyl (optionally substituted by halo or R^), Cz^alkynyl (optionally substituted by halo or 
R*). C3^cycloallcjrl (optionally substituted by R' or one or more halo), Cs^cycloalkenyl 
(optionally substituted by halo or R*), aryl (optionally substituted by halo or Cj^alkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substimted by 

25 Cl^alkyl),-SR^-50R".-S02R^-^02NR^^^-NR'S02R",-^mC0mV^-0R^ - 
C0NR'R*° and -NR'COR*" ; or B is Ca^alkenyl or Ca^alkynyl, each being optionaUy 
substituted by a group selected from Ci^alkyl, Cs^ecycloalkyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, 
trifluoromethoxy, ^ONHR^ -C0NR'R^°, -SO2R", -SOaNR^^". -NR'SOaR", Cj^alkyl 

30 and Ci^alkoxy; 
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provided that when t is 0 and B is monocyclic aryl, monocyclic heteroaryl or monocyclic 
heterocyclyl then the monocyclic group that is B is substituted on the carbon or nitrogen 
adjacent to the atom to which the oxygen is attached, by a group described above; 

5 is hydrogen or a group selected from Ci^alkyl, Cz^alkenyl, C2-4alkynyl, Cs-scycloalkyl and 
cyclopentenyl where the group may be optionally substituted by halo, cyano, nitro, hydroxy or 
Ci^alkoxy; 

and R"^ are independently hydrogen or a group selected from Ci^jalkyl, C2-4aIkenyl, C2- 
10 4alkynyl, C3-4cycloalkyl, cyclopentenyl, aryl, heteroaryl and heterocyclyl where the group is 
optionally substituted by one or more substituents independently selected from halo, nitro, 
cyano, trifluoromethyl, trifluoromethyloxy, Ci.4alkyl, Ca^alkenyl, C2-4alkynyl, Cs-acycloalkyl 
(optionally substituted by one or more R^^), aryl (optionally substituted by one or more R^^), 
heteroaryl (optionally substituted by one or more R^'^), heterocyclyl, -OR^^ -SR^^, -SOR^^, - 
15 S02R^^-C0NR^^R^ and-NR^^COR^^; 

or R- and R^ together with the nitrogen or carbon and carbon to which they are respectively 
attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected form NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or 
20 nitrogen by one or more Ci^alkyl; 

or R^ and R"^ together form a saturated 3- to 7-membered ring optionally containing a 
lieteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci-4alkyl 

25 

^"^ :A hvdrogen or a group selected from Ci^alkyl, heteroalkyl, Ca-scycloalkyl, aryl, heteroaryl 
cr heterocyclyl where the group is optionally substituted by halo, Ci^aUcyl, Ci^talkoxy, C3. 
scycloalkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and wherein the group from which 
x>'^ rrvc^y sclected is optionally substituted on the group and/or on its optional substituent by 

.-p: more substitutents independently selected from halo, cyano, Ci-4alkyl, nitro, haloCi. 
.^wl, xheteroalkyl, aryl, heteroaryl, hydroxyCi^alkyl, Ca-scycloalkyl, heterocyclyl, Ci. 
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4alkoxyCi^alkyl, haloCi^alkoxyCMalkyl. carboxyCi^alkyl, -OR", -CO2R", -SR^,-SOR^, 
-SOaR^. -CONR^R^^ and -NHCONR^^R^^ 

or R^ and R' together with the carbon atoms to which they are attached form a saturated 5- to 
5 7-membered ring optionally containing a heteroatom group selected from NH, O, S and SO2 
where the ring is optionally substituted on carbon or nitrogen by one or more Cl-4aSkyl; 

R* is selected from hydrogen, Ci.4all5yl and haloCMalkyl; 

10 R' and R^° are independently hydrogen, Ci^ialkyl or Ca-scycloalkyl; 

or R' and R^° together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membered ring. 

15 R" is CMalkyl or Ca-scycloallQrl; 

R*^ and r" are independently selected from hydrogen, CMalkyl and Ca^cycloalkyl; 

R^* is hydrogen or Ci.4alkyl; 

20 

R^'' is selected firomhalo, Ci^alkyl, Ca-scycloalkyl and Ci^alkoxy; 

R^* is hydrogen or a group selected from Ci^ialkyl, Cs-scycloalkyl, Cs^cycloalkenyl, saturated 
heteiocyclyl, aryl, heteroaryl, arylCMalkyl and heteroarylCwalkyl where the group is 
25 optionally substimted by one or more halo; 

R'' and R^ are independently a group selected from Ci.4alkyl, Cs-scycloalltyl, C5. 
ficycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi-ialkyl 
where the group is optionally substituted by one or more halo; 

30 

R^ is hydrogen, Ci^alkyl or Ca-scycloalkyl; 
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or R^* and R^** together with the nitrogen to which they are attached form a heterocyclic 4- to 
6- membered ring; 

R^' and R^^ are independently hydrogen, Ci^alkyl, haloCi^alkyl, aryl, arylCi^alkyl and 
5 benzoyl. 

It is to be understood that, insofar as certain of the compounds of formula (1) defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon or sulphxir atoms, the invoition includes in its definition any such optically active or 

10 racemic form which possesses metalloproteinases inhibition activity and in particular TACE 
inhibition activity. The synthesis of optically active forms may be carried out by standard 
techniques of organic chemistry weU known in the art, for example by synthesis from optically 
active starting materials or by resolution of a racemic form. Similarly, tiie above-mentioned 
activity may be evaluated using the standard laboratory techniques referred to hereinafter. 

15 Compounds of formula (1) are therefore provided as enantiomers, diastereomers, 

geometric isom^s and atropisomers. 

Within the present invention it is to be understood that a compoimd of the formula (1) 
or a salt thereof may exhibit the phenomenon of tautomerism and tiiat tiie formulae drawings 
witiiin this specification can represent only one of the possible tautomeric forms. It is to be 

20 understood that the invention encompasses any tautomwic form which has metalloprotemases 
inhibition activity and in particular TACE inhibition activity and is not to be limited mwely to 
any one tautomeric form utilised within the formulae drawings. The formulae drawings 
within this specification can represent only one of the possible tautomeric forms and it is to be 
understood tiiat the specification encompasses aU possible tautomeric forms of tiie compounds 

25 drawn not just those forms which it has been possible to show graphically herein. 

It is also to be understood that certain compounds of the formula (1) and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 
be uriderstood that the invention encompasses all such solvated forms which have 
rnetalloproteinases inhibition activity and in particular TACE inhibition activity. 

30 It is also to be understood that certain compounds of the formula (1) may exhibit 

pclworphism, and that the invention encompasses all such forms which possess 
metalloproteinases inhibition activity and in particular TACE inhibition activity. 
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The present invention relates to the compounds of formula (1) as hereinbefore 
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of the 
compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically 
5 acceptable salts of the invention may, for example, include acid addition salts of the 

compounds of fomiula (1) as hereinbefore defined which are sufficiently basic to form such 
salts. Such acid addition salts include but are not limited to hydrochloride, hydrobromide, 
citrate and maleate salts and salts formed with phosphoric and sulphuric acid. In addition 
where the compounds of formula (1) are sufBciently acidic, salts are base salts and examples 

10 include but are not limited to, an alkali metal salt for example sodium or potassium, an 
alkaline earth metal salt for example calcium or magnesium, or organic amine salt for 
example triethylamine or tris-(2-hydroxyethyl)amine 

The compounds of formula (1) may also be provided as in vivo hydrolysable esters. 
An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or hydroxy 

15 group is, for example a pharmaceutically acceptable ester which is cleaved in the human or 
animal body to produce the parent acid or alcohol. Such esters can be identified by 
administering, for example, intravenously to a test animal, the compound under test and 
subsequently examining the test animal' s body fluid- 
Suitable pharmaceutically acceptable esters for carboxy include Ci^alkoxymethyl 

20 esters for example methoxymethyl, Ci^ealkanoyloxymethyl esters for example 

pivaloyloxymethyl, phthaHdyl esters, Cs-gcycloalkoxycarbonyloxyCi-ealkyl esters for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters for example 
5-methyl-l,3-dioxolen-2-onylmethyl; and Ci-ealkoxycarbonyloxyethyl esters for example 
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of 

25 this invention. 

Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such 
as phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
30 2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include Ci-ioalkanoyl, for example formyl, acetyl; benzoyl; phenylacetyl; 
substituted benzoyl and phenylacetyl, Ci-ioalkoxycarbonyl (to give alkyl carbonate esters), for 
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example ethoxycarbonyl; di-(Ci-4)alkylcarbamoyl and iS^(di-(Ci-4)alkylaaunoethyl)-iV- 
(Ci-4)alkylcarbamoyl (to give carbamates); di-(Ci-4)alkylairdnoacetyl and carboxyacetyl. 
Examples of ring substituents on phenylacetyl and benzoyl include aminomethyl, (Ci- 
4)alkylaminomethyl and di-((Ci-'4)alkyl)anmiomethyl, and morpholino or piperazino linked 
5 from a ring nitrogen atom via a methylene linking group to the 3- or 4- position of the benzoyl 
ring. Other interesting in-vivo hydrolysable esters include, for example, R'^C(0)0(Ci.6)alkyl- 
CO-, wherein is for example, benzyloxy-(Ci-4)alkyl, or phenyl). Suitable substituents on a 
phenyl group in such esters include, for example, 4-(Ci-4)piperazino-(Ci-4)alkyl, piperazino- 
(Ci-4)alkyl and morpholino-(Ci-4)alkyL 



In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight chain version only and references to individual branched-chain 
alkyl groups such as r-butyl are specific for the branched chain version only. For example, 

15 "Ci^alkyl" includes methyl, ethyl, propyl, isopropyl, butyl and r-butyl and examples of 

"Ci-6alkyl" include the examples of "Ci^alkyl"and additionally pentyl, 2,3-dimethylpropyl, 3- 
methylbutyl and hexyl. An analogous convention applies to other generic .terms, for example 
"C2-4alkenyl" includes vinyl, allyl and 1-propenyl and examples of "C2-6alkenyl" include the 
examples of "C2-4alkenyl" and additionally 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2- 

20 enyl, 3-methylbut-l-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyl. Examples of "C2-4alkynyr' 
includes ethynyl, 1-propynyl, 2-propynyl, 3-butynyl and examples of "C2-6alkynyr'include the 
examples of "C2-4alkynyl" and additionally 2-pentynyl, hexynyl and l-methylpent-2-ynyl. 
Where examples are given for generic terms, it should be noted that these examples are not 
limiting. 

25 "Cycloalkyl" is a monocyclic, saturated alkyl ring. The term "C3-4cycloalkyr' includes 

cyclopropyl and cyclobutyl. The term "Cs-scycloalkyl" includes "Cs^cycloalkyl and 
cyclopentyl. The temi "Cs-ecycloalkyl" includes "Ca-scycloalkyl", and cyclohexyL The term 
"Ca-vcycloalkyl" includes "Ca-ecycloalkyl" and additionally cycloheptyl. The term "C3. 
locycloalkyl" includes "Ca.vcycloalkyr' and additionally cyclooctyl, cyclononyl and 

30 cyclodecyl. 



10 
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"Cycloallcenyl" is a monocyclic ring containing 1, 2, 3 or 4 double bonds, atamples 
of "Cs^cycloalkenyl" are cyclopentenyl, cyclohexenyl and cyclohexadiene and examples of 
"Cs-iocycloalkenyl" include the examples of "Cs^cycloalkenyl" and cyclooctatriene. 

Unless otherwise specified "aryl" is monocyclic or bicyclic. Examples of "aryl" 
5 therefore include phenyl (an example of monocyclic aryl) and naphthyl (an example of 
bicyclic aryl). 

Examples of "arylCi^alkyl" are benzyl, phenethyl, naphthyhnetfayl and naphthylethyl. 
Unless otherwise specified **heteroaryr is a monocyclic or bicyclic aryl ring 
containing 5 to 10 ring atoms of which 1, 2, 3 or 4 ring atoms are chosen from nitrogen, 

10 sulphur or oxygen where a ring nitrogen or sulphur may be oxidised. Examples of heteroar>i 
are pyridyl, imidazolyl, quinolinyl, cinnolyl, pyrimidinyl, thienyl, pyrrolyl, pyrazolyl, 
thiazolyl, oxazolyl, isoxazolyl and pyrazinyl. Preferably heteroaryl is pyridyl, imidazolyl, 
quinolinyl, pyrimidinyl, thienyl, pyrazolyl, thiazolyl, oxazolyl and isoxazolyl. More 
preferably heteroaryl is pyridyl, imidazolyl and pyrinnidinyl. Examples of "monocyclic 

15 heteroaryl" are pyridyl, imidazolyl, pyrimidinyl, thienyl, pyrrolyl, pyrazolyl, thiazolyl, 
oxazolyl, isoxazolyl and pyrazinyl. Examples of "bicyclic heteroaryl" are quinolinyl and 



Examples of "heteroarylCi^alkyl" are pyridyhnethyl, pyridylethyl, pyrimidinylethyl, 
pyrimidinylpropyl, pyrimidinylbutyl, imidazolylpropyl, imidazolylbutyl, quinoUnylpropyl, 

20 1,3,4-triazolylpropyl and oxazolylmethyl. 

"Heterocyclyl" is a saturated, partially saturated or unsaturated, monocyclic or bicyclic 
ring (unless otherwise stated) containing 4 to 12 atoms of which 1, 2, 3 or 4 ring atoms are 
chosen fi:om nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or 
nitrogen Unked, wherein a -CH2- group can optionally be replaced by a -C(0)-; and where 

25 unless stated to the contrary a ring nitrogen or sulphur atom is optionally oxidised to form the 
. N-oxide or S-oxide(s); a ring -NH is optionally substituted by acetyl, formyl, methyl or 
mesyl; and a ring is optionally substituted by one or more halo. Examples and suitable values 
of the term "heterocyclyl" are piperidinyl, iV-acetylpiperidinyl, iV^methylpiperidinyl, N- 
fonnylpiperazinyl, AT-mesylpiperazinyl, homopiperazinyl, piperazinyl, azetidinyl, oxetanyl, 

30 morpholinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, indolinyl, pyranyl, dihydro-2H- 
pyranyl, tetrahydrofuranyl, 2,5-dioximidazolidinyl, 2,2-dimethyl-l,3-dioxolanyl and 3,4- 
dimethylenedioxybenzyl. Preferred values are 3,4-dihydro-2if-pyran-5-yl, tetrahydrofuran-2- 



ciimolinyl. 
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yl, 2,5-dioxiimdazolidinyl, 2,2-dimethyM ,3-dioxolan-2-yl and 3,4-dimethylerie(lioxybenzyL 
Examples of monocyclic heterocyclyl are pipeiidinyl, iV-acetylpiperidinyl, N- 
methylpiperidinyl, iV-formylpiperazinyl, iV-mesylpiperazinyl, homopiperazinyl, piperazinyl, 
azetidinyl, oxetanyl, morpholinyl, pyranyl, tetrahydrofuranyl, 2,5-dioximidazolidinyl and 2,2- 
5 dimethyl-l,3-dioxolanyL Examplesof bicyclic heterocyclyl are tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, indolinyl and 3,4-dimethylenedioxybenzyl. Examples of saturated 
heterocyclyl are pipeiidinyl, pyrrolidinyl and morpholinyl. 

The term "halo" refers to fluoro, chloro, bromo and iodo. 
Examples of "Ci.4alkoxy" include methoxy, ethoxy, propoxy and isopropoxy. 
10 Examples of "Ci-ealkoxy' include the examples of "Ci^alkoxy" and additionally pentyloxy, 
1-ethylpropoxy and hexyloxy. 

'THeteroalkyl" is alkyl containing at least one carbon atom and having at least 
one carbon atom replaced by a hetero group independently selected from N, O, S, SO, SO2, (a 
hetero group being a hetero atom or group of atoms). 
15 Examples of "haloCi^alkyl" include fluoromethyl, 1-chloroethyl, 2-chloroethyl, 2- 

bromopropyl, l-fluoroprop-2-yl and 4-chlorobutyL Examples of "haloCi^alkyl" include the 
examples of "haloCi-4alkyl" and 1-chloropentyl, 3-chloropentyl and 2-fluorohexyl. 

Examples of "hydroxyCi-4alkyl" include hydroxymethyl, 1-hydroxyethyl, 2- 
hydroxyethyl, 2-hydroxypropyl, l-hydroxyprop-2-yl and 4-hydroxybutyl. 
20 Example of "Ci^alkoxyCi-4allcyr' include methoxymethyl, ethoxymethyl, 

methoxyethyl, methoxypropyl and propoxybutyl. 

Examples of "haloCi^alkoxyCi^alkyl" include l-(chloromethoxy)ethyl, 2- 
fiuoroethoxymethyl, 2-(4-bromobutoxy)ethyl and 2-(2-iodoethoxy)ethyl. 

Examples of "carboxyCi^alkyl" include carboxymethyl, 2-carboxyethyl and 2- 
25 carboxypropyl. 

Heterocyclic rings are rings containing 1, 2 or 3 ring atoms selected from nitrogen, 
oxygen and sulphur. *THeterocyclic 5 to 7-membered" rings are pyrrolidinyl, piperidinyl, 
piperazinyl, homopiperidinyl, homopiperazinyl, thiomorpholinyl , thiopyranyl and 
^o.rp-^'^i;^r!yL "Heterocyclic 4 to 7-membered" rings include the examples of "heterocyclic 5 

„ 7-rrjembcred" and additionally azetidinyl. 

Where optional substituents are chosen from "one of more" groups or substituents it is 
to oe understood that this definition includes all substituents being chosen from one of the 
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specified groups or the substituents being chosen from two or more of the specified groups. 
Preferably "one or more" means "1, 2 or 3" and this is particularly the case when the group o 
substituCTit is halo. "One or more" may also means "1 or 2". 

Compounds of the present invention have been named with the aid of computer 
5 software (ACD/Name version 5.09). 

Preferred values of Y\ Y^ z, n. W, V. t. B, R^ R*, R^ R*. R^ R'^ and R*^ are as 
follows. Such values may be used where appropriate with any of the definitions, claims or 
embodiments defined hereinbefore or hCTsinafter. 

10 

In one aspect of the invention and are both O. 
In another aspect Y^ and Y^ are both S. 

In one aspect of the invention z is NR . 

15 

In one aspect of the invention n is 1. 
In another aspect n is 0. 

In one aspect of the invention W is NR^ 
20 In another aspect W is CR^R^ 
In a furflier aspect W is a bond. 

In one aspect of the invention V is C(=0), NR''C(=0), NR''S02 or a group of formula (A). 
In one aspect of the invention V is a group of fonnxila (A). 
25 In another aspect of the invention V is S02- 
In another aspect of the invention V is C(=0), 
In another aspect of the invention V is NR^^C(=0). 
In another aspect of the invention V is NR^^SOz- 



30 In one aspect of the invention t is 0. 
In another aspect of the invention t is 1. 
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Ih one aspect of the invention, when Visa group of formula (A), C(=0), NR^^C(=0) or 
NR^SOa; or when V is SO2 and n is 1 and W is NR\ CR^R^ or a bond; or when V is SO2 and 
n is 0 and W is CR^R^; then B is a group selected from aryl, heteroaryl and heterocyclyl where 
each group is optionally substituted by one or mcae groups independently selected from nitro, 
5 tiifluoromethyl, trifluoromethoxy, halo, CMalkyl (optionally substituted by one or more halo), 
C2w»alkynyl. heteroaryl, -OR*, cyano. -MR V, -CONR V and -NR'COR'^ or B is C2. 
4alkenyl or C2-4alkynyl optionally substituted by Ci^alkyl, Cs^ycloalkyl or heterocyclyl. 

In another aspect, when V is a group of formula (A), C(=0), NR^^C(=0) or NR"S02; or when 
10 V is SO2 and n is 1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is 
CR^R^; then B is phenyl, naphthyl, pyridyl, quinolinyl, isoquinolinyl, thieno[2,3-Z»]pyridyl, 
thieno[3,2-i>]pyridyl, 1,8-naphthyridinyl, 3,4-methylenedioxybenzyl, 1,6-naphthyridinyl, 
thicaio[2,3-<flpyrimidinyl or thieno[3,2-tqpyrimidinyl where each is optionally substituted by 
one or more groups independently selected from nitro, tiifluoromethyl, trifluoromethoxy, 
15 halo, Ci-talkyl (optionally substituted by one or more fluoro), C2-talkynyl, heteroaryl, -OR', 
cyano, -NR^^^ -CONR V° and -NR'C0R^°; or B is vinyl or ethynyl optionally substituted 
by Ci^alkyl. 

In another aspect when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^SOz; or when 
20 V is SO2 and n is 1 and W is NR^ , CR^R^ or a bond; or when V is SO2 and n is 0 and W is 
CR^R^; then B is phenyl, naphthyl, pyridyl, quinolinyl, isoqviinolinyl, thieno[2,3-^']pyridyl, 
thieno[3,2-fc]pyridyl, 1,8-naphthyridinyl, 3,4-methylenedioxybenzyl, 1,6-naphthyridinyl, 
thieno[2,3-<ilpyrimidinyl or thieno[3,2-i]pyiimddinyl where each is optionally substituted by 
one or more groups independently selected from trifluoromethyl, trifluoromethoxy, fluoro, 
25 chloio, bromo, methyl, isoiropyl, etihynyl, cyano, acetamido, propyloxy, prop-2-yloxy, 

methoxy, nitro, pyrrolidinylcarbonyl, iV-propylcarbamoyl, pyrrolidinyl, piperidinyl, isoxazolyl, 
pyrazolyl, imidazolyl, oxazolyl, thiazolyl, pyrimidinyl and pyridyl; orB is vinyl or ethynyl 
optionally substituted by methyl or ethyl. 



30 In a further aspect when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^S02; or 
when V is SO2 and n is 1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W 
is CR^R^; flienB is quinolin-4-yl, naphthyl, 2-methylquinolin-4-yl, 3-methylnaphthyl, 7- 
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methylquinolin-5-yl, 6-methylquinolin-8-yl, 7-methylisoquinolin-5-yl, 6-methylthieno[2,3- 
i)]pyridyl, 5-methylthieno[3,2~fe]pyridyl, 2-methyl-l,8-naphthyridinyl, 2- 
trifluoromethylquinolin-4-yi, 2-ethynylquinolin-4-yl, 7-chloroquinolin-5-yl, 7-fluoro-2- 
methylquinolin-4-yl, 2-methyl-A^-oxoquinolin-4-yl, 3-methylisoquinolin-l-yl, 5-fluoro-2- 
5 methylquinolin-4-yl, 2,6-dimethylpyrid-4-yl, 2,5-dimethylpyridin-4-yl, 2,5-dimethylphenyl, 3- 
methoxyphenyl, 2,5-difluorophenyl, 3,5-difluorophenyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 2,6- 
difluoro-3-methylphenyl, 2-chloro-6-fluorophenyl, 3-fluoro-6-methylphenyl, phenyl, 2- 
methylphenyl, 3-chlorophenyl, 2-bromophenyl, 2-fluorophenyl, 2,6-difluorophenyl, 3- 
fluorophenyl, 4-trifluoromethylphenyl, 2-chlorophenyl, 3,4-dichlorophenyl, 4-chlorophenyl, 

10 4-bromophenyl, 2-cyanophenyl, 4-fluorophenyl, 2-fluoro-3-methylphenyl, 4-methylphenyl, 
2,4-dichlorophenyl, 2,6-dichlorophenyl, 2,4,6-trimethylphenyl, 3 -methylphenyl, 3,4- 
dimethylphenyl, 4-methoxyphenyl, 3,5-dimethylphenyl, 4-prop-2-ylphenyl, 3-chloro-4- 
methylphenyl, 3,4-methylenedioxybenzyl, 5-fluoro-2-methylpyridinyl, 2,4-dimethylphenyl, 1- 
methylquinolinyl, 2-chloro-4-fluorophenyl, 2-chloro-4-trifluoromethylphenyl, 2-bromo-4,6- 

15 difluorophenyl, 2-bromo-4-fluorophenyl, 2,4-dichlorophenyl, 2-cyanophenyl, 2-bromophenyl, 
2-chlorophenyl, 2-acetamidophenyl, 2-(prop-2-yloxy)phenyl, 2-trifluoromethylphenyl, 2- 
bromo-4-chlorophenyl, 2-methoxy-4-methylphenyl, 4-chloro-2-nitrophenyl, 4-methyl-2- 
nitrophenyl, 2,4-difluorophenyl, 2-nitrophenyl, 4-bromo-2-fluorophenyl, 2-methoxy-4- 
nitrophenyl, 2-(pyrrolidin-l-ylcarbonyl)phenyl, 2"Chloro-4-nitxophenyl, 2-(iV-prop-2- 

20 yl)carbamoylphenyl, 2-(pyrrolidin-l-yl)phenyl, 2-(piperidin-l-yI)phenyl, 4-bromo-2- 

methoxyphenyl, 2-fluoro-4-mtrophenyl, 2-chloro-4-bromophenyl, 2-chloro-4-methylphenyl, 
2-chloro-4-methoxyphenyl, 4-fluoro-2-methoxyphenyl, 2-fluoro-4-chlorophenyl, 4-fluoro-2- 
methylphenyl, 2-(isoxazol-5-yl)phenyl, 3-chloropyrid-2-yl, 7-chloroquinolin-4-yl, 3- 
cyanopyrid-2-yl, 8-chloroqmnolin-4-yl, 3-trifluonnethylpyrid-2-yl, 3-chloro-5- 

25 trifluoromethylpyrid-2-yl, 3,5-dichloropyrid-2-yl, 6-chloroquinolin-4-yl, 5-methylthieno[2,3- 
d]pyrinaddin-4-yl, 7-methyltWeno[3,2-J]pyrimidin-4-yl, 8-fluoroqiiinolin-4-yl, 2-pyrazol-5- 
ylphenyl, 4-chlor6-2-(isoxazol-5-yl)phenyl, 2-(isoxazol-5-yl)-4-trifluoromethylphenyl, 2- 
imidazol-5-ylphenyl, 2-(oxazol-5-yl)phenyl, 2-(thiazol-5-yl)phenyl, 2-(pyrmiidin-2-yl)phenyl, 
2-(pyrid-2-yl)phenyl, 6-fluoroqiiinolin-4-yl, 2-methylquinolin-4-yl, 6-chloro-2- 

30 methylquinolin-4-yl, l,6-naphthyridm-4-yl, thieno[3,2-fe]pyrid-7-yl, 5-fluoro-2-(isoxazol-5- 
yl)phenyl, 4-fluoro-2-(isoxa2ol-5-yl)phenyl, 4-chloro-2-trifluoromethylphenyl, 2-chloro-5- 
fluorophenyl, vinyl, ethynyl, prop-l-enyl, prop-l-ynyl or but-l-ynyl. 
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In one aspect of the invention, when V is SO2 and n is 0 and W is NR^ or a bond; B is a group 
selected from bicyclic aryl, bicyclic heteroaryl and bicyclic heterocyclyl, where each group is 
optionally substituted by one or more groups independently selected from nitro, 
5 trifluoromethyl, trifluoromethoxy, halo, Ci-4alkyl (optionally substituted by one or more halo), 
Cz^alkynyl, heteroaryl, -OR^, cyano, ~NR^R^^ -CONR^R^^ and -NR^COR^^; or B is C2. 
4alkenyl or C2^alkynyl optionally substituted by Ci^alkyl, Cs-ecycloalkyl or heterocyclyl. 



In another aspect when V is SO2 and n is 0 and W is NR or a bond; B is naphthyl, quinolinyl, 
10 isoquinolinyl, thieno[2,3-fc]pyridyl, thieno[3,2-&]pyridyl, 1,8-naphthyridihyl, 3,4- 
methylenedioxybenzyl, 1,6-naphthyridinyl, thieno[2,3-^pyrimidinyl or thieno[3,2- 
<i]pyrimidinyl where each is optionally substituted by one or more groups independently 
selected from nitro, trifluoromethyl, trifluoromethoxy, halo, Ci^alkyl (optionally substituted 
by one or more fluoro), C2-4alkynyl, heteroaryl, -OR^, cyano, -NR^R^°, -CONR^R^^ and - 
15 NR^COR^°; or B is vinyl or ethynyl optionally substituted by Ci^alkyl. 

In another aspect when V is SO2 and n is 0 and W is NR^ or a bond; B is naphthyl, quinolinyl, 
isoquinolinyl, thieno[2,3-fc]pyridyl, thieno[3,2-Z?]pyridyl, 1,8-naphthyridinyl, 3,4- 
methylenedioxybenzyl, 1,6-naphthyridinyl, thieno[2,3-d]pyrimidinyl or thieno[3,2- 
20 djpyrimidinyl where each is optionally substituted by one or more groups independently 
selected from trifluoromethyl, trifluoromethoxy, fluoro, chloro, bromo, methyl, isopropyl, 
ethynyl, cyano, acetaraido, propyloxy, prop-2-yloxy, methoxy, nitro, pyrrolidinylcarbonyl and 
iV-propylcarbamoyl; or B is vinyl or ethynyl optionally substituted by methyl or ethyl. 

25 In another aspect when V is SO2 and n is 0 and W is NR} or a bond; B is quinolin-4-yl, 

naphthyl, 2-methylquinolin-4-yl, 3-methylnaphthyl, 7-methylquinolin-5-yl, 6-methylquinoUn- 
8-yl, 7-methylisoquinolin-5-yl, 6-methylthieno[2,3-b]pyridyl, 5-methylthieno[3,2-b]pyridyl, 2- 
methyl-l,8-naphthyridinyl, 2-trifluoromethylquinolin-4-yl, 2-ethynylquinolin-4-yl, 7- 
chloroquinolin-5-yl, 7-fluoro-2-methylquinolin-4-yl, 2-methyl-iV-oxoquinolin-4-yl, 3- 

30 methylisoquinolin-l-yl, 5-fluoro-2-methylquinolin-4-yl, 3,4-methylenedioxybenzyl, 1- 
methylquinolinyl, 7-chloroquinolin-4-yl, 8-chloroquinolin-4-yl, 6-chloroquinolin-4-yl, 5- 
methylthieno[2,3-rflpyrimidin-4-yl, 7-methylthieno[3,2-d]pyiinudin-4-yl, 8-fluoroquinolin-4- 
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yl, 6-fluoroquinolin-4-yl, 2-methylqiiinolm-4-yl, 6-chloro-2-methylquinolin-4-yl, 1,6- 
naphthyridin-4-yl, thieno[3,2-fc]pyrid^7-yl, vinyl, ethynyl, prop-l-enyl, prop-l-ynyl orbut-l- 
ynyl. 

5 In one aspect of the invention B is a group selected fronoi aryl and heteroaryl where each 
group is optionally substituted by one or more groups independently selected from halo, Ci, 
4al]Qrl (optionally substituted by one or more halo), C2.4alkenyl (optionally substituted by halo) 
and Ca^alkynyl (optionally substituted by halo); or B is C2-4alkenyl or Ca^alkynyl, each being 
optionally substituted by a group selected from Ci-4alkyl, Ca-ecycloalkyl, axyl, heteroaryl, 
10 heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluoromethyl, trifluoromethoxy, -CONHR^ -CONR^^^, -S02R^\ -S02NR^R^^ - 
NH^SOaR", Ci-4alkyl and Ci^alkoxy; 

provided that when t is 0 and B is monocyclic aryl or monocyclic heteroaryl then the 
monocyclic group that is B is substituted on the carbon or nitrogen adjacent to the atom to 
15 which the oxygen is attached, by a substituent group described above. 

In another aspect of the invention B is a group selected from quinolinyl, pyridyl and phenyl 
where each group is optionally substituted by one or more methyl, trifluoromethyl, 
trifluoromethoxy, halo or isoxazolyl. 



In a further aspect of the invention B is 2-methylquinolin-4-yl, 2,5-dimethylphenyl or 2,5- 
dimethylpyrid-4-yl. 

In one aspect of the invention is hydrogen or methyl. 



20 



25 



In one aspect of the invention R is hydrogen or methyl. 



In one aspect of the invention R^ is hydrogen, methyl, propyl or phenyl. 



30 



In one aspect of the invention R^ and R^ together with the nitrogen or carbon and carbon to 
which they are respectively attached form a 2,2-dimethyIthiomorpholine, piperidine, 
pyrrolidine, piperazine, morpholine, cyclopentane or cyclohexane ring. 
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In one aspect of the invention R"^ is hydrogen or methyl. 

In one aspect of the invention and R"^ together form a pyrrolidine ring or a tetrahydro-2H- 
5 pyran ring. 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ and R^ together with the carbon atoms to which they are 
10 attached form a piperidine ring substituted by methyl. 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ is hydrogen or a group selected from Ci-ealkyl, C3- 
15 7cycloalkyl, aryl, heteroaryl or heterocyclyl where the group is optionally substituted by 
heterocyclyl, aryl and heteroaryl; and wherein the group from which R^ may be selected is 
optionally substituted on the group and/or on its optional substituent by one or more 
substitutents independently selected from halo, cyano, Ci-4alkyl, -OR^\ -C02R^\ - 
NR^^COR^, -NR^^COaR^^and-CONR^^R^^. 

20 

In another aspect R^ is hydrogen or a group selected from Ci^alkyl, arylCi-4alkyl, 
heteroarylCi-4alkyl, heterocyclylCi^aUcyl, aryl, heteroaryl, heterocyclyl and Cs-scycloalkyl 
where the group is optionally substituted by cyano, Ci^alkyl, halo, -OR^\ -C02R^^ and - 
NR^^COzR^^. 

25 

Irt £ further aspect R^ is selected from hydrogen, methyl, ethyl, propyl, prop-2-yl, butyl, tert- 
butyi, 2-methylpropyl, 1-hydroxyethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-cyanoethyl, 
phenyl pyridyl, benzyl, 3-methylbenzyl, phenylethyl, 4-chlorophenylethyl, 4- 
fluorophenylethyl, phenylpropyl, 4-chlorophenylpropyl, 4-fluorophenylpropyl, 4- 

-r^-'piperazin-l-ylethyl, morpholin-4-ylpropyl, pyrimidin-2-ylethyl, pyrimidin-2-ylpropyl, 

pyrimjdin-2-ylbutyl, 5-fluoropyrimidin-2-ylpropyl, imidazol-l-ylpropyl, imidazol-l-ylbutyl, 
*,J,4-inazolylpropyl, piperidinyl, carbamoylphenyl, tetrahydro-2H-pyranyl, tetrahydro-2H- 
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pyranylmethyl, pyrid-2-ylmethyl, pyrid-4-ylmethyl, pyrid-3-ylmethyl, piperidin-4-ylmethyl, N- 
(t-butoxycarbonyl)piperidin-4-yl, , benzyloxyethyl, n-(t-butoxycarbonyl)piperidiB-4--ylmethyl, 
(3,4,4-trimethyl-2,5-dioxiimdazoUdin-l-yl)meA^^ and N-benzoyl-N-phenylairdnomethyl. 

5 In one aspect of the invention and R'' together with the carbon atoms to which they are 
each attached and (CR^R^)n form a piperidinyl, pyrrolidinyl, piperazine or morpholine ring. 

In one aspect is hydrogen or methyl. 

10 In one aspect R^ is hydrogen or methyl. 

In one aspect R^° is hydrogen or naethyl. 

In one aspect R^^ is methyl. 

15 

In one aspect R^^is hydrogen or methyl. 
In one aspect R^^ is hydrogen or methyl. 
20 In one aspect R^"^ is hydrogen, methyl or amino. 
In one aspect R^^ is hydrogen or methyl. 
In one aspect R^^ is hydrogen or methyl. 

In one aspect R" is selected from fluoro, chloro, methyl or methoxy. 



In one aspect of the invention R^^ is a group selected from Ci^alkyl, aryl and aiylCi^alkyl 
where the group is optionally substituted by halo. 
30 In another aspect R^^ is a group selected from methyl, phenyl and benzyl where the group is 
optionally substituted by chloro. 
In one aspect of the invention R^^ is methyl. 




In one aspect of the invention R^^ is hydrogen or a group selected jfrom Ci-aalkyl, aryl and 
arylCi>4alkyl where the group is optionally substituted by halo. 

In another aspect R^^ is hydrogen or a group selected from methyl, phenyl and benzyl where 
5 the group is optionally substituted by chloro. 

In one aspect is hydrogen or methyl. 

In one aspect R^^ is hydrogen, methyl, ethyl, phenyl, benzyl and benzoyl. 

10 

to one aspect R^ is hydrogen, methyl, ethyl, phenyl, benzyl and benzoyl. 
In another aspect R^^ is hydrogen or methyl. 

In one aspect R^^ is hydrogen or methyl. 

15 

In one aspect R^"* is hydrogen or methyl. 

In one aspect of the invention R^ is a group selected from Ci^alkyl, aryl and arylCi^alkyl 
where the group is optionally substituted by halo. 
20 In another aspect R^ is a group selected from methyl, phenyl and benzyl where tiie group is 
optionally substituted by chloro. 
In one aspect of the invention R^ is methyl. 

A preferred class of compound is of the formula (1) wherein: 
25 and are both O; 
z is NR^; 
n is 0 or 1; 

W is NR\ CR^R^ or a bond; 

V is a group of formula (A), C(=0), NR^^C(=0) or NR^^SOz; 
30 lisOorl; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl. 
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ttifluoromethoxy, halo, cyano, CMalkyl (optionally substituted by or one or more halo), C2- 
4alkenyl (optionally substituted by halo or R\ C2^alkynyl (optionaUy substituted by halo or 
R^), Ca^cycloalkyl (optionally substituted by R^ or one or more halo), Cs^cycloalkenyl 
(optionally substituted by halo or R^), aryl (optionally substituted by halo or CMalkyl), 

5 heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ca^alkyl). -SR". -SOR". -SOzR", -SOzNR^R", -NR'SOaR^". -NHCONRV. -OR^ - 
NR^^^ -CONR V° and -NR'C0R^°; or B is C^alkenyl or C2-*alkynyl, each being 
optionally substituted by a group selected from Ci^alkyl, Ca^ycloallcyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one ot more halo, nitro, cyano, 

10 trifluoromethyl, trifluoromethoxy, -CONHR', -C0NR^^°, -SO2R", -S02>fR'R^^ - 
NR'SOaR", Ci^alkyl and Ci.4alkoxy; 

and R^ are independently hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R*. R^, R*, R^ R', R^°, R^^ R" and R^^ are independently hydrogen or methyl; 
15 r" is methyl; 

R"' is hydrogen or a group selected from d^alkyl, C3.7cycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R*^ may be selected is optionally substimted on the group 
and/or on its optional substituent by one or more substitutents independently selected from 
20 halo, cyano, Q^alkyl, -0R"\ -C02R'\ -NR^'COR'^ -NR^^COzR^^ and -C0NR^^R'\ 
R*'* is hydrogen, methyl or amino; and 

R" and R^^ are independently hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

A preferred class of compound is of the formula (1) wherein: 
25 and are both O; 
zisNR^ 
nis 1; 

W is NR\ CR^R^ or a bond; 
Vis SO2; 
30 tisOorl; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
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trifluoromethoxy, halo, cyano, Ci-4alkyl (optionally substituted by R or one or more halo), C2- 
4alkenyl (optionally substituted by halo or R^), C2-4alkynyl (optionally substituted by halo or 
R^), Cs^cycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R^, aryl (optionally substituted by halo or Ci^alkyl), 
5 heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl), -SR^\ -SOR^\ -S02R^\ -SOaNRVS -NR^SOaR^^ -NHCONR^R^^ -OR^ - 
NR^^^ -CONR and -NR^COR^®; or B is Ca^alkenyl or C2-4alkynyl, each being 
optionally substituted by a group selected from Ci^alkyl, Ca^cycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
10 trifluoromethyl, trifluoromettioxy, -CONHR^ -CONR^^^ -S02R^\ -SOaNRV^, - 
NR^SOiR", Ci^alkyl and Ci^alkoxy; 
R^ andR^ are independently hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R"^, R^, R^, R^ R^, R^°, R^^ and R^^ are independenfly hydrogen or metiiyl; 
15 R^^s methyl; 

R^ is hydrogen or a group selected from Ci-ealkyl, Cs-vcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independentiy selected from 



20 halo, cyano, Ci-4alkyl,-OR^\-C02R^\ -NR^^COR^^ -NR^^C02R^ and -CONR^^R^^ and 
R^^ and R^^ are independently hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 



25 and are both O; 
zisNR^ 
nis 0; 

W is CR^R^; 
Vis SO2; 
30 tisOorl; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independentiy selected from nitro, trifluoromethyl. 



Another preferred class of compound is of the formula (1) wherein: 
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trifluoromethoxy, halo, cyano, Ci-4alkyl (optionally substituted by R' or one or more halo), Cz. 
4alkenyl (optionally substituted by halo or R'), C2-4alkynyl (optionally substituted by halo or 
R*), Cs^cycloalkyl (optionally substituted by R' or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R'), aryl (optionally substituted by halo or Ci^alkyl), 

5 heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl). -^R", -SOR". -SO2R", -SOaNR^R", -NR'SOjR'^ -NHCONR'R'", -OR', - 
NR^", -CONR'r" and -NR'COR*"; or B is CMalkenyl or Ca^alkynyl, each being 
optionally substituted by a group selected from Ci^alkyl, Cs^cycloalkyl, aryl, hetCToaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 

10 tiifluoromethyl, trifluoromethoxy, -CONHR^ -CONR'r'", -SO2R", -502NR'R'°. - 
NR^S02R", Ci.4alkyl and Ci-4alkoxy; 
R^ and R^ are independently hydrogen or methyl; 
r' is hydrogwi, methyl, propyl or phenyl; 

R*, R*, R', R^^ and R" are independently hydrogen or methyl; 
15 R" is methyl; 

R'' is hydrogen or a group selected firom Cmsallq'l, Ca-Tcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independently selected from 
20 halo, cyano, Ci^alkyl,-0R^\-C02R^\ -NR^'COR^^ -NR^'COaR^' and -CONR^^R^; and 
R^^ and R^ are independently hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

Another preferred class of compound is of the formula (1) wherein: 
and are both O; 
25 zisNR"; 
n is 0; 

W is NR^ or a bond; 
V is SO2; 
t is 0 or 1; 

30 B is a group selected from bicyclic aryl, bicyclic heteroaryl and bicyclic heterocyclyl, where 
each group is optionally substituted by one or more groups independently selected from nitro, 
trifluoromefliyl, trifluoromethoxy, halo, cyano, Ci^alkyl (optionaUy substituted by R' or one 
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or more halo), C2-4alkenyl (optionaUy substituted by halo or R*^, C2^alkyDyl (optionally 
substituted by halo or R'), Cs-ecycloalkyl (optionally substituted by R* or one or more halo), 
Cs^cycloalkenyl (optionally substituted by halo or R^), aryl (optionally substituted by halo or 
Ci^alkyl), heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally 
5 substituted by Ci^alkyl), -SR", -SOR", -S02R^\ -SOaNR^^®, -NR'SOzR", - 

NHCONR^*^ -or'. -NR*R^^ -CONR'R^" and -NR'COR^"; or B is C^4alkenyl or C2- 
4alkynyl, each being optionally substituted by a group selected from Cwalkyl, Ca^ycloalkyl, 
aryl, heteroaryl, heterocyclyl whereby this group is optionally substituted by one or more halo, 
nitro, cyano, trifluoromethyl, trifluoromethoxy, -CONHR', -C0NR'R^°, -SO2R", - 
10 SOaNR^^®, -NR'SOaR", Ci^alkyl and Ci^alkoxy; 
R^ is hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R*, R', R', R^°, R^^ and R^^ are independently hydrogen or methyl; 
R" is methyl; 

15 R^ is hydrogen or a group selected from Ci.<alkyl, Ca-vcycloalkyl, aryl, heteroaryl or 

heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
whereiii the group from which R'' may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substimtents independently selected from 
halo, cyano, C^alkyl, -OR^K -C02R^\ -NR^^COR'^ -NR^'COaR^ and ^ONR^^R^; and 

20 R^^ and R^^ are independently hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

Another preferred class of compound is of the formula (1) wherein: 
y' affld are both O; 
z is NR*; 
25 nisO; 

Vr' or a bond; 



. -. more groups independently selected from halo, Ci^aUcyl (optionally substituted by one 
cr .ticrc halo), Ca^alkenyl (optionally substituted by halo) and C2-4alkynyl (optionally 
subsumted by halo); or B is Ca^alkenyl or Ca^alkynyl, each being optionaUy substituted by a 



t is 0 or 1; 

^ i£. 2-Sroup selected from aryl and heteroaryl where each group is optionally substituted by 
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group selected from Ciujalkyl, Cs-ecycloalkyl. aryl. heteroaryl, heterocyclyl whereby this group 
is optionaUy substituted by one or more halo, nitro. cyano, trifluoromethyl, trifluoromethoxy, 
-CONHR', -CONR'r'^ -SO2R", -SOzNR^'^ -NR'SOaR^S Ci^alkyl and Ci^alkoxy; 
provided that when t is 0 and B is monocycUc aryl or monocycUc heteroaryl then the 

5 monocycUc group that is B is substituted on the carbon or nitrogen adjacent to the atom to 
which the oxygen is attached, by a groiq) described above 
is hydrogen or methyl; 
is hydrogen, methyl, propyl or phenyl; 
R*, R^ R', R^°, R^^ and R^^ are independently hydrogen or methyl; 

10 R^ 4s methyl; 

R*^ is hydrogen or a group selected from Ci^jalkyl, Ca-Tcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionaUy substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group ftom which R^ may be selected is optionally substitated on the group 
and/or on its optional substituent by one or more substimtents independently selected from 
15 halo, cyano, Cx^alkyl, -0R2\ -COaR^*, -NR^^COR^, -NR^^CO^R^ and -CONR^^R^; and 
R^^ and R^^ are independently hydrogen, methyl, ethyl, phenyl, benzyl and benzoyl.. 

In another aspect of the invention, preferred compounds of the invention are any one 

of: 

20 5-{3-Methyl-3-[4-(2-methyl-quinohn-4-yhnethoxy)-phenyl]-2-oxo-pyrrolidin-l-yhnethyl}- 
imidazoUdine-2,4-dione; and 

5-(l-{3-Methyl-3-[4-(2-methyl-quinoUn-4-yhnethoxy)-phenyl]-2-K)xo-pyrroUdin-l-yl}-ethyl)- 
imidazolidine-2,4-dione. 

25 In another aspect the present invention provides a process for the preparation of a 

compound of formula (1) or a pharmaceutically acceptable salt or in ^>ivo hydrolysable ester 
thereof wherein and are both O, z is NR* and R^ is hydrogen, which comprises 
converting a ketone or aldehyde of formula (2) into a compound of formula (1); 



30 
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formula (2) formula (1) 

Scheme 1 



and thereafter if necessary: 
5 i) converting a compound of the formula (1) into another compound of the fomiula (1); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

The hydanoin can be prepared by a number of methods for example; 
10 a) The aldehyde or ketone may be reacted with ammonium carbonate and potassium 
cyanide in aqueous alcohols using the method of Bucherer and Bergs (Adv. Het. 
Chem., 1985, 38, 177). 
b) The aldehyde or ketone could be first converted to the cyanohydrin and then 
further reacted with ammonium carbonate (Chem. Rev, 1950, 56, 403). 
15 c) The aldehyde or ketone could be converted to the alpha-amino nitrile and then 

either reacted with ammonium carbonate or aqueous carbon dioxide or potassium 
cyanate followed by mineral acid (Chem. ReVy 1950, 56, 403). 

The process may further comprise a process for the preparation of a ketone or aldehyde of 
20 formula (2) wherein Vis SO2, and Wis NR^ (indicated as a compound of formula (2')) 
which process comprises converting an ester of formula (3') (where R is Ci.ioalkyl) into an 
aldehyde or ketone of formula (2'); 

{J R3 R4 Q [} Q 

XYh4-^0R I^h^^ 

B_ iCR«R,3, -o--^ ° I, R^ B-(CR«Ri3),-0^^-^ R^ 

formula (3') formula (2-) 

25 

Scheme 2 
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Suitable reagents for such a transformation are Grignard reagents to prepare ketones or 
diisobutylaluminium hydride in dichloromethane at -78"C under an argon atmosphere to 
prepare aldehydes. 

The ester of fonnula (3') can be prepared by reaction of a compound of formula (4') with a 
compound of formula (5*) or its salt under standard sulphonamide formation COTiditions (e.g. 
triethylamine in DCM at temperatures from 0°C to 50"C); 



R3 R4 



B— (CR12R13),— O' 



10 



H R5 R6 

formula {4*) formula (5*) 



9 R3 R* 



R5 R6 



formula (3*) 



Scheme 3 

Many compounds of formula (5') are commercially available. 
15 The sulphonyl chloride of formula (4') can be prepared as outlined in Scheme.4 which 
comprises; 

^SNa ^S^^O 



+ 

B— (CR1W3)— OH 
formula (6) 

or 

B— (CRi2Ri3)i— X 
formula (6') 



w/^^ B-CCRiSRisx-O'^^ 

formula (7) 



B— (CRi2R^3)— O' 



O 



formula (4') 



Scheme 4 



20 a) reacting the monosodium salt of 4-mercaptophenol with acetic anhydride (/. Am. 
Chem. Soc, 1956, 78, 854.) to yield S-(4-hydroxyphenyl)ethanethioate; 
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b) reacting S-(4-hydroxyphenyl)ethanethioate with an alcohol of fonnula (6) under 
Mitsunobu type conditions or by reaction of S-(4-hydroxyphenyl)ethanethioate 
with a halide of formula (6') by deprotonation with abase such as sodium hydride, 
LHMDS or caesium carbonate in a solvent such as DMF, THF or DMSO at 0°C to 
100°C to give a compound of formula (7); and 

c) oxidising a compound of formula (7) by bubbUng chlorine gas into a solution of 
the fliiol ester in glacial acetic acid at temperatures from 0*C to room temperature 
to yield the sulphonyl chloride of formula (4'). 



10 



Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V ii 
a group of formula A and W is a bond (indicated as a compound of fonnula (2*)) comprises 
converting an ester of formula (3*) (where R is Ci.ioalkyl) into a ketone or aldehyde of 
15 formula (2*). 



B— (CR«R'3),-0' 




formula (3-) fonnula (2*) 



Scheme 5 

Suitable reagents for such a ti^sfonnation are Grignard reagents to prepare ketones oi 
diisobutylaluminium hydride in dichloromeihane at -78°C under an argon atinosphere 
prepare aldehydes. 



25 Alternatively tiie aldehyde or ketone of formula (2*) may be prepared by the route shown i 
Scheme 6 which comprises: 




B— (CR«R"), 




Scheme 6 



5 a) reacting the ester of formula (3*)- with a base such as NaOH, KOH or potassium 

carbonate in alcohols or aqueous alcohols at room temperature to 100°C followed by 
neutralisation with e.g. acetic add, to give an acid of formula (8); 

b) reacting the acid of formula (8) with N. O-dimethlyhydroxylamine hydrochloride 
under standard amide coupling conditions or by reacting with triphenylphosphine, 

10 carbon tetrabromide and trlethylamine in dichlormethane for 10 to 60 minutes (Synth. 

Commun., 1990, 20, 1105), to give an amide of formula (9); and 

c) reacting the amide of formula (9) with a reducing agent such as DIBAL or Uthium 
aluminium hydride to give an aldehyde of formula (2*) or reacting with Grignard 
reagents to give a ketone of formula (2*). 



The estra: of formula- (3*) may be prepared as shown in Scheme 7; 
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PGO' 



OR 



formula (10) 



H R3 R4 



PGO 




R'* o 

PGO^^ 



formula (14) 
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PGO 




OR 



PGO' 




^ R^ R'* 



R5 R6 
formula (5) 




R3 R4 



R5 R6 



formula (15) 



(CR12Rl3)-OH 

formula (6) 
B— (CR«Ri3)t— X 
formula (6') 



R3 R4 



B— (CRi2Ri3)j-0 

Scheme 7 




OR 



The process of Scheme 7 comprises the steps of: 

a) reacting an ester of fomiula (10), where PG is a protecting group such as benzyl 
and R is Ci.ioalkyl, with a base such LDA or LHMDS in TEBF at a temperature of 
7S*'C to 0**C followed by reaction with allyl bromide for 30 min to 2 h to give an 
allylated product of formula (11); 
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b) reacting the aUylated product of formula (1 1) with ozone, untU no more starting 

compound can be observed by tic or hplc/ms followed by reduction of the resultant 
ozonide with e.g. dimethylsulphide, triphenylphosphine or polymer supported 
triphenylphosphine to give an aldehyde of formula (12); 

5 • c) reacting the aldehyde of formula (12) with an amine or amine salt of formula (5) 
(where R is Ci.ioalkyl) in a solvent such as DCM or DCE in the presence of a base 
such as TEA or DBPEA for 30min to 2h before addition of a reducing agent such as 
sodium triacetoxyborohydride, sodium borohydiide or sodium cyanoborohydride 
and reacted at room temperature for 2 to 24 h. to give an amine of formula (13); 

10 d) cyclisation of the amine of formula (13) by heating in an inert solvent such as 
toluene to 90-1 10°C for 1 to 4 h to give a lactam of formula (14); 
e) removal of the protecting group to give a phenol of formula (15) (if a benzyl 
protecting group is used this can be removed by treatment with palladium on 
carbon in the presence of either hydrogen of cyclohexene); 

15 f) reacting the phenol of formula (15) with an alcohol of formula (6) under 

Mitsunobu type conditions or by reaction of the phenol with a halide of formula 
(6') by deprotonation with a base such as NaH, LHMDS in a solvent such as DMF 
or THF at 0°C to 100°C or deprotonation with caesium carbonate in tiie presence of 
tetrabutyl ammonium iodide in DMSO at room temperature to 100°C to give a 

20 compound of formula (3 *). 



Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V is 
group of formula A and W is NR^ (indicated as a compound of formula (2^)) comprises: 



100828 



-35- 



PQO 




Rl R3 R4 



PGO' 




formula (17) 



formula (12) 



R5 R6 

fbmiula (16) 



PGO' 




R« 'R6 



HO 



fomiula (18) 




R« ^R6 

B— (CR«R«)— OH 

fomnula (6) 
B— (CR^2RiS)j— X 
fomiula (6*) 



B-(CRi2Ri3)— O 




RSR-* O 
R5 R6 



Rl-*! — \ I 



B— (CR12R13)— O' 




R3R^ O 



R* ^R8 



formula (2^) 



formula (3^) 



Scheme 8 



a) 



b) 



d) 



15 



reacting an aldehyde of formula (12) with an hydrazine or hydrazine salt of 
formula (16) in a solvent such as DCM or DCE in the presence of a base such as 
TEA or DIPEA for 30min to 2h before addition of a reducing agent such as sodium 
triacetoxyborohydride, sodium borohydride or sodium cyanoborohydride and 
reacted at room temperature for 2 to 24 h to give a hydrazine of formula (17); 
cyclisation of the hydrazine of fomiula (17) by heating in an inert solvent such as 
toluene to 90-1 IG^C for 1 to 4 h to give a lactam of formula (18); 
removal of the protecting group to give a phenol of formula (19) (if a benzyl 
protecting group is used this can be removed by treatment with palladium on 
carbon in the presence of either hydrogen of cyclohexene); 
reacting the phenol of formula (19) with an alcohol of formula (6) xmder 
Mitsvmobu type conditions or by reaction of the phenol with a halide of formida 
(6') by deprotonation with a base such as NaH, LHMDS in a solvent such as DMF 
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or THF at O^C to 100°C or deprotonation with caesium carbonate in the presence of 
tetrabutyl ammonium iodide in DMSO at room temperature to 100°C to give a 
compound of formula (3^); 
e) converting the ester of formula (3'^) to an aldehyde or ketone of formula (2'^). 

5 

Suitable reagents for the transformation of e) are Gtignard reagents to prepare ketones or 
diisobutylaluminium hydride in dichloromethane at -78"C under an argon atmosphere to 
prepare aldehydes. 

10 The hydrazine of formula (16) when n is 0 or its salt can be prepared by reaction of a 

hydrazine of formula (20) with an alpha-halo ester of formula (21) in the presence of a base 
such as sodium methoxide in an inert solvent e.g. DCM at a temperature of room temperature 
to reflux. 

R4 OR OR 

formula (21) formula (16) 

Scheme 9 

For the hydrazine of formula (16) when n is 1, a beta-halo ester should be used in place of the 
alpha-halo ester in Scheme 9. 

20 

Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V is 
C(=0), W is NR^ and is hydrogen (indicated as a compound of formula (2*)) comprises 
converting an ester of formula (3*) into an aldehyde or ketone of foraiula (2*). 



B- (CR«Ri3) — O* 




25 



H 

formula (20) 

15 



Scheme 10 
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The ester of formula (3*) can be prepared by reaction of a compound of formula (4*) with a 
compound of formula (5*) or its salt under standard amide formation conditions (e.g. 
triethylamine in DCM at temperatures from CC to SO^C). In addition the carboxylic acid 
derivative of formula (4*) could used in place of tiie acid chloride, in which case a coupling 
5 agent such as HATU, CX>I or EDAC could be used (see Scheme 1 1). 




A R5RB ^„^,^oi2a,3v.n-^<^ H R«R« 



B_(CR12Rl3)^-0"''^^ " " " ^B-(CRi2Ri3)^-0 

fomuila (4*) formula {5«) 



formula (3*) 



10 



Scheme 11 

Many compounds of formula (5*) are commercially available. 

The acid chloride or acid of formula (4*) can be prepared as outlined in Scheme 12: 




HO 

+ 

B— {CR^2Ri3)— OH 
formula (6) 

or 

B— (CR^2Ri3)t-X 
formula (6') 



15 



B— (CR^2Ri3)— O 



B— (CRi2R«),— O 

formula (4») 



B— (CR«Ri3)t— O 




formula (4*) 



Scheme 12 



20 



The process of Scheme 12 comprises the steps of: 

a) reacting methyl 4-hydroxybenzoate with an alcohol of formula (6) under 

Mitsunobu type conditions or by reaction of methyl 4-hydroxybenzoate with a 
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halide of fonnula (6') by deprotonation with a base such as potassium carbonate, 
sodium hydride, LHMDS or caesium carbonate in a solvent such as acetone, DMF, 
THF or DMSO at 0"C to 100°C to give an ester; 

hydrolysing the ester to the acid of formula (4*) using, for example, lithium 

hydroxide or sodium hydroxide in water at 0°C to lOCC; then 

the acid of formula (4*) can either be used direcfly or transformed into the acid 

chloride of fonnula (4*) using, for example, oxalyl chloride in DCM at -SCC to 

RT. 



10 Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V is 
C=0 and W is CR^R^ or a bond (indicated as a compound of formula (2")) comprises: 



HO 



15 



20 




R6 R« 



fonnula 21 



R3 R* R7 




fonnula 22 ^ 
+ 



formula 23 
B — (CRi2Ri3)i 



i) Friedel Crafts 

li) hydrolysis of ketal/ acetal 



B— (CR12R13)*— O 




formula 2' 



Scheme 13 



a) protecting a ketone or aldehyde of formula 21 via the ketal/ acetal with 1,2-ethanediol 
and p-toluenesulphonic acid; 

b) forming the acid chloride of formula 22 using oxalyl chloride in DCM; 

c) Friedel-Crafts acylation of an arylether of formula 23 using the acid chloride and 
aluminixim trichloride in DCM; and 

d) hydrolysis of the ketal/ acetal using aqueous HCl or TFA to yield a ketone or aldehyde 
of formula 2". 
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The ketone or aldehyde of formula (2") could then be converted to the hydantoin as described 
above. 

The arylether of this preparation can be prepared by reacting phenol with B(CR^^R^^)rLG, 
5 where LG is a leavmg group such as bronaide, chloride, nciesylate, tosylate or iodide in the 
presence of a base such as sodium hydride or liHMDS. 

In another aspect the present invention provides a process for the preparation of a compound 
of formula (1) or a pharmaceutically acceptable salt or in vivo hydrolysable ester wherein V is 
10 SO2, W is NR^ and is hydrogen, which process comprises coupling a sulphonyl chloride of 
formula (4') with a hydantoin of formula (24) under standard sulphonamide formation 
conditions. 



3— (CR«R'3)|— O' 



y_C, f^'R^ V-NPQ 



formula (40 



NPQ 

H R8 R8 P7 

formula (24) 



B— (CRi2Ri3)|— O 



R3R4 V-'f^ 

O H RS R6 



o 

II 



NPG 



R7 

formula (1) 



1 r 



Scheme 14 



Also provided is a process for the preparation of a hydantion of formula (5^) as shown in 
Scheme 15 which comprises: 




R3 R4 




R3 R* ,9 




R3 R4 HN— ^ 



formula (24) 



20 



fomnula (27) 
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a) reacting dibenzylamine with a halo ketone or aldehyde of formula (25) in an inert 
solvent such as THF or DCM in the presence of a base e.g TEA at room 
temperature for 24h to give a protected amino ketone or aldehyde of formula (26); 
5 b) reaction of the ketone or aldehyde under hydantion formation conditions to give a 
hydontoin of formula (27); and 
c) removal of the benzyl protecting groups by reaction with paUadium/hydrogen to 
yield a hydantoin of formula (24). 

10 There is also provided a process for the preparation of a compound of formula 1 where V is 
NR^^C(=0)- or NR^^SOa- and W is NRi or a.bond, which process comprises: . 




B— (GR«Ri3), 

Scheme 16 



15 a) alkylating 4-mtrophenol with a compound of formula (6') where X is a leaving group 
(e.g. -CI, -Br, -OMs) by deprotonation with a base such as sodium hydride, LHMDS 
or caesium carbonate in a solvent such as DMF, THF or DMSO at 0°C to lOO^C or a 
Mitsunobu reaction with a compound of formula (6); 
b) reduction of the nitro group using e.g. Zn/ HCl or SnCW HCl; 

20 c) sulphamide formation (when W is NR^) by reaction with SO2CI2 in DCM at 

temperatures from -78°C to RT to form a cMorosulphonamide intermediate followed 
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by addition of an amine of formula 24 using standard sulphonamide fonnation 
conditions, e.g. in DCM with triethylamine; 
d) sulphonamide formation (W is a bond) by addition of a hydantoin sulphonyl chloride 
of formula (X) using standard sulphonamide formation conditions, e.g. in DCM with 
5 tdethylamine; 
' e) amide fonnation CW is a bond) by addition of a hydantoin caibbxylic acid of formula 
(Y) using standard amide fonnation conditions, e.g. using EDAC, CDl or HATU in 
DCM along with dimethylanoinopyridine; 
f) Urea formation (W is NR^) by addition of triphosgene in DCM to form an 
10 intennediate carbamoyl chloride followed by addition of an amine of formula (24) 

with triethylamine. 

An amine of fonnula (24) has already been described (see Scheme 14). A sulphonyl chloride 
15 of fonnula (X) can be formed as follows: 




formula (X) 



Scheme 17 

20 The process of Scheme 17 comprises the steps of: 

a) transforming the hydroxy hydantoin of fonnula (28) (which can be prepared by 
standard methods from aldehydes and ketones as described above) into a leaving group 
(LG) using, for example, tosyl chloride, mesyl chloride in DCM with triethylamine; 

b) displacing the LG using the anion of benzylthiol (deprotonated using NaH) in THF; 
25 c) protecting the hydantom with a protecting group e.g. benzyl using benzyl bromide and 

sodium hydride in THF; and 
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d) treating the benzylthioether of fonnula (29) with chlorine gas in aqueous acetic acid to 
yield the sulphonyl chloride of formula (X). 



An acid of formula (Y) can be formed as follows: 




formula (30) formula (31) formula (Y) 



Scheme 18 

The process of Scheme 18 comprises the steps of: 

a) reacting the aldehyde or ketone of formula (30) with ammonium carbonate and 
10 potassium cyanide in aqueous alcohols to give the hydantoin or formula (31); 

b) hydrolysing the ester (where R is Ci-ioalkyl) with aqueous lithiima or soditun 
hydroxide to give the acid of formula (Y). 



Further provided is a process for the preparation of a compound of formula (1) where V is 
15 SO2 and W is a bond or CR^R^ which process comprises: 



R3R4 R7 o 



formula (32) + 

B— (CRi2Ri3)j-0— ^ />— SH 




^IT^^ R7 o 

formula (1) rs rs ^ 

O 



Scheme 19 



20 
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a) transfonning the hydroxy hydantoin of formula (32) (which can be prepared by 
standard methods from aldehydes and ketones as described above) mto a leaving group 
(LG) using, for example, tosyl chloride, mesyl chloride in DCM with triethylamine; 

b) displacing the LG with the anion of benzenethiol (deprotonated using NaH) in THF; 
and 

c) oxidising the thioether of formula (33) to the sulphone using, for example mCPBA in 
DCM. 



A compound of formula (1) can be prepared by removal of protecting groups on the 
10 hydantoin directly. The protecting group can be ferriary-butyloxycarbonyl (BOC), benzyl 
(Bn) or benzyloxycarbonyl (cbz). These can be removed by treatment with TFA or HCl in 
dioxane for the former or by treatment with palladium/hydrogen for the latter two. 



It will be appreciated that certain of the various ring substituents in the compounds of 

15 the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or irmnediately 
following the processes mentioned above, and as such are included in the process aspect of the 
invention. Such reactions and modifications include, for example, introduction of a 
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 

20 of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) xmder Friedel Crafts conditions; the introduction of an alkyl group 

25 using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogen group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

30 It will also be appreciated that in some of the reactions mentioned herein it may be 

necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
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skilled in Ihe art. Conventional protecting groups may be used in accordance with standard 
practice (for iUustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley 
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

5 A suitable protecting group for an amino or alkylamino group is, for example, an acyl 

group, for example an alkanoyl group such as acetyl, an alkbxycaibonyl group, for example a 
methoxycaibonyl, ethoxycarbonyl or r-butoxycaibohyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aioyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 

10 group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a f-butoxycarbonyl group may be removed, for example, by treatment witii a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or tiifluoroacetic acid and an 

15 aryhmetiioxycarbonyl group such as a bcaizyloxycarbonyl group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis 
acid for example bortm tris(tiifluoroacetate). A suitable alternative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment 
with an alkylamine, for example dimefliylaminopropylamine, or with hydrazine. 

20 A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for die above protecting 
groups wiii necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 

25 a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
. »..-,jv»:veiy an arylmethyl group such as a benzyl group may be removed, for example, by 
i ivJiogen ation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
fcr c::arc.ple a methyl or an ethyl group which may be removed, for example, by hydrolysis 
. . .:,g.se such as sodium hydroxide, or for example a f-butyl group which may be removed, 

rcT s&ample, by treatment with an acid, for example an organic acid such as trifluoroacetic 



100828 




• .45. 

acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

5 

As stated hereinbefore the compounds deiSned in the present invention possesses 
metalloproteinases inhibitory activity, and in particular TACE inhibitory activity. This 
property may be assessed, for example, using the procedure set out below. 

10 Isolated Enzyme Assays 

. Matrix Metallonroteinase family including for example MMP13. 

Recombinant human proMMPlS may be expressed and purified as described by 
Knauper et al. [V. Knauper et al, (1996) The Biochemical Journal 271:1544-1550 (1996)]. 

15 The purified enzyme can be used to monitor inhibitors of activity as follows: purified 

proMMPIS is activated using ImM amino phenyl mercuric acid (APMA), 20 hours at 21°C; 
the activated MMP13 (11.25ng per assay) is incubated for 4-5 hours at 35°C in assay buffer 
(O.IM Tris-HCl, pH 7.5 containing O.IM NaCl, 20mM CaC12, 0.02 mM ZnCl and 0.05% 
(w/v) Brij 35 using the synthetic substirate 7-methoxycoumarin-4- 

20 yl)acetyl.Pro.Leu.Gly.Leu.N-3-(2,4-dinitrophenyl)-L-2,3-diaminopropionyl.Ala.Arg.NH2in 
the presence or absence of inhibitors. Activity is determined by measuring the fluorescence at 
Xex328nmand9^m393mn. Percent inhibition is calculated as follows: % Inhibition is equal 
to the [Fluotescencepius inhibits - Fluorescencebackgtound] divided by the [Fluorescencemtans iDhiwtor 

- Fluorescencebadcground]* 
25 A similar protocol can be used for other expressed and purified pro MMPs using 

substrates and buffers conditions optimal for the particular MMP, for instance as described in 
C. Graham Knight et al., (1992) EEBS Lett 296(3):263-266. 

Adamalvsin family including for example TNGF convertase 
30 The ability of the compounds to inhibit proTNF-a convertase enzyme (TACE) may be 

assessed using a partially purified, isolated enzyme assay, the enzyme being obtained from the 
membranes of TEBP-l as described by K. M. Mohler et al., (1994) Nature 370:218-220. The 
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purified enzyme activity and inhibition thereof is determined by incubating the partiaUy 
purified enzyme in the presence or absence of test compounds using the substrate 
4^5•-IMmethoxy-fluo^esceinylSe^.Pro.I^u.Ala.Gln.Ala.Val.Arg.Ser.Se^.Ser.Arg.Cys(4-(^ 

succinimid-l-yl)-fluorescein)-NH2 in assay buffer (50mM Tris HCl, pH 7.4 containing 0.1% 

5 (w/v) Triton X-100 and 2mMCaCl2), at 26°C for 4 hours. The amount of inhibition is 
determined as for MMP13 except Xex 485nm and ^m 538nm were used. The substrate was 
synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-NH-Rink- 
MBHA-polystyrene resin either manually or on an automated peptide synthesis^: by standard 
methods involving the use of Fmoc-amino acids and O-benzotriazol-l-yl-N.NJSfMST- 

10 tetiamethyluronium hexafluorophosphate (HBTU) as coupling agent with at least a 4- or 5- 
fold excess of Fmoc-amino acid and HBTU. Ser^ and Pro^ were double-coupled. The 
following side chain protection strategy was employed; Ser^CBut), Gln^(Trityl), Arg^*^^(Pmc or 
Pbf), Ser''^"'"(Trityl), Cys"(Trityl). Following assembly, the N-terminal Fmoc-protecting 
group was removed by treating the Fmoc-p^tidyl-resin with in DMF. The amino-pqptidyl- 

15 resin so obtained was acylated by treatment for 1.5-2hr at 70°C with 1.5-2 equivalents of 4',5'- 
dimethoxy-fluorescein-4(5)-carboxylic acid [Khanna & Ullman, (1980) Anal Biochem. 
108 : 156-16 1) which had been preactivated with diisopropylcarbodiimide and 1- 
hydroxybenzotriazole in DMF]. The dimethoxyfluoresceinyl-peptide was then simultaneously 
deprotected and cleaved from the resin by treatment with trifluoroacetic acid containing 5% 

20 each of water and triethylsilane. The dimethoxyfluoresceinyl-peptide was isolated by 

evaporation, trituration with diethyl ether and filtration. The isolated peptide was reacted witii 
4-(N-maleimddo)-fluorescein in DMF containing diisopropylethylamine, the product purified 
by RP-HPLC and finally isolated by freeze-drying from aqueous acetic acid. The product was 
characterised by MALDI-TOF MS and amino acid analysis. 

25 

N'atural Substrates 

The activity of the compounds of the invention as inhibitors of aggrecan degradation 
may be assayed using methods for example based on the disclosures of E. C. Amer et al, 
U^yS; Osteoarthritis and Cartilage 6:214-228; (1999) Journal of Biological Chemistry, 271. 
30 6594-6601 and tiie antibodies described therein. The potency of compounds to act as 
inhibitors against coUagenases can be determined as described by T. Cawston and A. Barrett 
(1979) Anal. Biochem. §9:340-345. 
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Tnhihition of metalloproteinase activity in cell/tis sue based activity 
Test as an agent to inhibit membrane shf ridases such as TNF convertase 

The ability of the compounds of this invcaition to inhibit the cellular processing of 
5 TNF-a production may be assessed in THP-1 cells using an ELISA to detect released TNF 
essentially as described K. M. Mohler et cd., (1994) Nature 320:218-220. In a similar fashion 
the processing or shedding of other membrane molecules such as those described in N. M. 
Hooper et al., (1997) Biochem. J. 321:265-279 may be tested using appropriate cell lines and 
with suitable antibodies to detect the shed protein. 

10 

Test as an agent to inhibit cell based invasion 

The ability of the compound of this invention to inhibit tiie migration of cells in an 
invasion assay may be determined as described in A. Albini et al„ (1987) Cancer Research 
47:3239-3245. 

15 

Test as an agent to inhibit whole blood TNF s heddase activity 

The ability of the compounds of this invention to inhibit TNF-a production is assessed 
in a human whole blood assay where LPS is used to stimulate the release of TNF-a. 160|il of 
heparinized (lOUnits/ml) human blood obtained from volunteers, was added to the plate and 

20 incubated witii 20pl of test compound (duplicates), in RPMI1640 + bicarbonate, peniciUin, 
streptomycin, glutamine and 1% DMSO, for 30 min at 37°C in a humidified (5%C02/95%air) 
incubator, prior to addition of 20nl LPS (E. coU. 0111:B4; final concentration lOng/ml). Each 
assay includes controls of neat blood incubated with medium alone or LPS (6 wells/plate of 
each). The plates are then incubated for 6 hours at 37°C (humidified incubator), centiifuged 

25 (2000rpm for 10 min; A^C ), plasma harvested (50-lOOnl) and stored in 96 well plates at - 
70°C before subsequent analysis for TNF-a concentration by ELISA. 

Test as an agent to inhibit in vitro cartilage degradation 

The abihty of the compounds of this invention to inhibit the degradation of tiie 
30 aggrecan or collagen components of cartilage can be assessed essentially as described by K. 
M. Bottomley et ed., (1997) Biochem J. 323:483-488. 
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Tn vivo assessment 

T^t as an anti-TNF agent 

The abiUty of the compoxmds of this invention as in vivo TOF-a inhibitors is assessed in the 
rat. Briefly, groups of female Wistar Alderley Park (AP) rats (90-lOOg) are dosed with 
5 compound (5 rats) or drug vehicle (5 rats) by the appropriate route e.g. peroral (p.o.), 
intraperitoneal (i.p.), subcutaneous (s.c.) 1 hour prior to Upopolysaccharide (LPS) chaUenge 
(30ng/rat i.v.). Sixty minutes following LPS challenge rats are anaesthetised and a terminal 
blood sample taken via the posterior vena cavae. Blood is allowed to clot at room temperature 
for 2hours and serum samples obtained. These are stored at -20°C for TNF-a BUS A and 
10 compound concentration analysis. 

Data analysis by dedicated software calculates for each compound/dose: 
Percent inhibition of TNF-oe= Mean TNF-a ( Vehicle controD - Mean TNF-a (Treated) X ICQ 

Mean TNF-a (Vehicle control) 

I 

15 

Test as an anti-arthritic agent 

Activity of a compound as an anti-arthritic is tested in the collagen-induced arthritis 
(CL\) as defined by D. E. Trentham et al, (1977) J. Exp. Med. 146,:857. In this model acid 
soluble native type H collagen causes polyarthritis in rats when administered in Freunds 
20 incon^lete adjuvant. Similar conditions can be used to induce arthritis in mice and primates. 



Pharmaceutical Compositions 

According to a further aspect of the invention there is prpvided a pharmaceutical 
composition which comprises a compound of the formula (1), or a phannaceutically 
25 acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association 
with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
30 admmistration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner using 
conventional excipients. 
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The pharmaceutical compositions of this invention will nonnally be administered to 
humans so that, for example, a daily dose of 0.5 to 75 mg/kg body weight (and preferably 0.5 
to 30 mg/kg body weight) is received This daily dose may be given in divided doses as 
necessary, the precise amount of the compound received and the route of administration 
5 depending on the weight, age and sex of the patient being treated and on the particular disease 
condition being treated according to principles known in the art. 

Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this 
invention. 

10 Therefore in a further aspect of the present invention there is provided a compound of . 

the formula (1), or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use in a method of treatment of a warm-blooded animal such as man 
by therapy. 



15 or in vivo hydrolysable ester thereof, as defined hereinbefore, for use in a method of treating a 
disease condition mediated by one or more metalloproteinase enzymes and in particular a 
disease condition mediated by TNF 

Further provided is a compound of the formula (1), or a phannaceutically acceptable 
salt or in vivo hydrolysable ester thereof, as defined hereinbefore, for use in a method of 

20 treating inflammatory diseases, autoimmune diseases, allergic/atopic diseases, transplant 
rejection, graft versus host disease, cardiovascular disease, reperfusion injury and malignancy 
in a warm-blooded animal such as man. In particular a compoxmd of the formula (1), or a 
phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore, 
is provided for use in a method of treating rheumatoid arthritis, Crohn's disease and psoriasis, 

25 and especially rheumatoid arthritis. 

According to an additional aspect of the invention there is provided a compound of the 
formula (1), or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use as a medicament. 



30 or in vivo hydrolysable ester thereof, as defined hereinbefore, for use as a medicament in the 
treatment of a disease condition mediated by one or more metalloproteinase enzymes and in 
particular a disease condition mediated by TNF-a. 



Also provided is a compound of the formula (1), or a pharmaceutically acceptable salt 



Also provided is a compound of the formula (1), or a pharmaceutically acceptable salt 
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Further provided is a compound of the formula (1), or a phannaceutically acceptable 
salt or in vivo hydrolysable ester thereof, as defined hereinbefore, for use as a medicament in 
the treatment of inflammatory diseases, autoimmune diseases, allergic/atopic diseases, 
transplant rejection, graft versus host disease, cardiovascular disease, reperfusion injury and 
5 malignancy in a warm-blooded animal such as man. In particular a compound of the formula 
(1), or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined 
hereinbefore, is provided for use as a medicament in the treatment of rheumatoid arthritis, 
Crohn's disease and psoriasis, and especially rheumatoid arthritis. 

10 According to this another aspect of the invention there is provided the use of a 

compound of the formula (1), or a phannaceutically acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of a disease condition mediated by one or more metalloproteinase enzymes and in 
particular a disease condition mediated by TNF-a in a warm-blooded animal such as man. 

15 Also provided is liie use of a compound of the formula (1), or a phannaceutically 

acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in the 
manufacture of a medicament for use in the treatment of inflammatory diseases, autoinmiune 
diseases, allergic/atopic diseases, transplant rejection, graft versus host disease, cardiovascular 
disease, reperfusion injury and malignancy in a warm-blooded animal such as man. In 

20 particular the use of a compound of the formula (1), or a phannaceutically acceptable salt or in 
vivo hydrolysable ester thereof, as defined hereinbefore, is provided m the manufacture of a 
medicament in the treatment of rheumatoid arthritis, Crohn's disease and psoriasis, and 
especially rheumatoid arthritis. 

25 According to a further feature of this aspect of the invention there is provided a 

:f producing a metalloprotienase inhibitory effect in a warm-blooded animal, such as 
TTiati, in need of such treatment which comprises administering to said animal an effective 
amount of a compound of formula (1). 

According to a further feature of this aspect of the invention there is provided a 
- — ^-^j of producing a TACE inhibitory effect in a warm-blooded animal, such as man, in 
nesa of such treatment which comprises administering to said animal an effective amount of a 
compound of formula (1). 
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According to this further feature of this aspect of the invention there is provided a 
method of treating autoimmtme disease, allergic/atopic diseases, transplant rejection, graft 
versus host disease, cardiovascular disease, reperfusion injury and malignancy in a 
warm-blooded animal, such as man, in need of such treatment which comprises administaing 
5 to said animal an effective amount of a compound of formula (1). 

Also provided is a method of treating rheumatoid arthritis, Crohn's disease and 
psoriasis, and especially rheumatoid arthritis in a warm-blooded animal, such as man, in need 
of such treatment which comprises administering to said animal an effective amount of a 
compound of formula (1). 

10 

In addition to their use in therapeutic medicine, the compounds of formula (1) and 
their pharmaceutically acceptable salts are also useful as pharmacological tools in the 
development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, 
15 monkeys, rats and mice, as part of the search for new therapeutic agents. 

In the above other phaimaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

20 The compounds of this invention may be used in combination with other drugs and 

th^apies used in the treatment of various immunological, inflammatory or malignant disease 

states which would benefit from the inhibition of TACE. 

If formulated as a fixed dose such combination products employ the compounds of this 

invention within the dosage range described herein and the other pharmaceutically-active 
25 agent within its approved dosage range. Sequential use is contemplated when a combination 

formulation is inappropriate. 

Examples 

The invention will now be illustrated by the following non-limiting examples in which, unless 
30 stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C; 
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(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 
mm Hg) with a bath temperature of up to 60*^C; 

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin 

5 layer chromatography (JLC) was carried out on silica gel plates; where a "Bond Elut" column 
is lefeired to, this means a colunan containing lOg or 20g of silica of 40 micron particle size, 
the silica being contained in a 60ml disposable syringe and supported by a porous disc, 
obtained from Varian, Harbor City, California, USA under the name **Mega Bond Elut Sr\ 
Where an "Isolute™ SCX coluron" is referred to, this means a column containing 
10 benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology Ltd., 
1st House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid Glamorgan, UK. Where 
Flashmaster His referred to, this means a UV driven automated chromatography unit supplied 
by Jones; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
15 illustration only; 

(v) yields, when given, are for illustration only and are not necessarily those which can be 
obtained by diligent process development; preparations were repeated if more material was 
required; 

(vi) when given, ^H NMR data is quoted and is in the form of delta values for major 

20 diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (IMS) as an 
internal standard, determined at 400 MHz using CDCI3 as the solvent unless otherwise stated; 
coupling constants (J) are given in Hz; 

(vii) chemical symbols have their usual meanings; SI imits and symbols are used; 

(viii) solvent ratios are given in percentage by volume; 

25 (ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical 
ionisation (APd) mode using a direct exposure probe; where indicated ionisation was 
effected by electrospray (ES); where values for m/z are given, generally only ions which 
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the 
^^ositive mass ion - (M+H)"^; 

30 fx) LCMS characterisation was performed using a pair of Gilson 306 pumps with GOson 233 
XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry 
4.6x50 colmnn C18 with 5 micron particle size. The eluents were: A, water with 0.05% 
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formic acid and B, acetonitrile with 0.05% formic acid The eluent gradient went from 95% A 
to 95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES); where 
values for m/z are given, generally only ions which indicate the parent noiass are reported, and 
unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)"^ and 
5 (xi) the following abbreviations are used: 

DMSO dimethyl sulphoxide; 

DMF JV-dimethylformamide; 
DCM dichlorometiiane; 
NMP iV-methylpyrrolidinone; 
DIAD Di-f^opropylazodicarboxylate 



10 



15 



LHMDS or liHMDS Lithium bis(trimethylsilyl)amide 

MeOH Methanol 

RT Room temperature 

TFA Trifluoroacetic acid 

EtOH ethanol 

EtOAc ethyl acetate. 

THF tetrahydrofiaran 

DIBAL Di-wobutylaluminium hydride 



20 



EXAMPLE 1 

(R/S)-5-(l-{3-MethyI-3-[4-(2-methyl-quinoIin-4-ylmethoxy)-phe 
yl}-ethyl)-imidazolidine-2,4-dione 




25 To a stirred solution of 2-{3-methyl-3-[4K2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo- 
pyrrolidin-l-yl}-propionaldehyde (prepared below) (540mg, 1.34namol) in ethanol (5ml) and 
water (5ml) was added ammonium carbonate (770mg, S.Onnffnol) and potassium cyanide 
(174mg, 2.68mmol), The mixture was heated to reflux for 1.5 h before addition of a further 
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portion of ammonium carbonate (300mg, S.lmmol). Heating was continued for Ih and the 
solution left to stand at room temperature for 40h. The solution was reheated to reflux for 3h, 
then evaporated under reduced pressure to give a yellow solid. The residue was partitioned 
between DCM (30ml) and water (30ml). The aqueous phase extracted with DCM (20nil) and 
5 combined organic phases dried (Nslt^Oa) and evaporated. The crude product was purified by 
chromatography (Flashmaster n, 20g silica bond elute, eluent 2% MeOH / DCM) to give the 
product, as a mixture of 4 diastereoisomers, as a white foam (200mg, 0.42mmol). MS: 473. 

The starting material 2-{3-mefliyl-3-[4-(2-methyl-quinolin-4-ylmeflioxy)-phenyl]-2-oxo- 
10 pyirolidin-l-yl}-propionaldehyde was prepared as follows : 

(i) To a solution of R-2-[3-(4-hydroxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]- 

propionic acid methyl ester§ (725mg, 2.62mmol) in DMSO (30ml) was added 4- 
chloromethyl-2-methylquinolinet (500mg, 2.62mmol), caesium carbonate (1.7g, 

15 5.2 mmol) and tetra-n-butylammonium iodide (1 .Og, 2.6 mmol). The resultant 

solution was stirred at 60 °C for 75 mins. The reaction mixture was allowed to 
cool then diluted with EtOAc (200ml) and washed with brine (3xl00ml). The 
organic phase was dried (NbiSOa), evaporated and purified by chromatography 
(Flashmaster n, 50g silica bond elute, eluent 50-»100% EtOAc / isohexane) to 

20 give R-2-{3-methyl-3-[4-(2-methyl-c|uinolin-4-yhnethoxy)-phenyl]-2-oxo- 

pyrrolidin-l-yl } -propionic add metiiyl ester (780mg, 1 .8mmol) as an oil. NMR: 
1.43 (d, 3H), 1.55 (s, 3H), 2.21 (m, IH), 2.41 (m, IH), 2.75 (s, 3H), 3.31 (m, IH), 
3.45 (m. IH), 3.74 (s, 3H), 4.93 (q, IH), 5.48 (s, 2H), 6.99 (d, 2H), 7.36 (d, 2H), 
7.45 (s, IH), 7.52 (m, IH), 7.71 (m. IH), 7.92 (d, IH), 8.07 (d, IH); MS 433. 

25 (ii) R-2-{3-Methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-ox6-pyrrolidin-l- 
yl}-propionic acid methyl ester (780mg, 1.8mmol) was azeotroped with toluene 
and dissolved in DCM (10ml) and the solution cooled to -78*'C. To this was 
added a solution of DIBAL (l.OM in DCM, 3.6mmol, 3.6rDl) dropwise over 10 
mins. The solution was stirred at -78°C for 2h, before quCTiching with saturated 

30 ammonium chloride solution and allowing to warm to room temporatuie. The 

solution was flien diluted with water (20ml) and DCM (20ml) and the aqueous 
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phase extracted with DCM (3x30iiil). The combined organic layers were dried 



(Na2S04), concentrated and purijBed by chromatography CPlashmaster II, 20g silica 
bond elute, eluent 50->100% EtOAc / isohexane) to give 2-{3-methyl-3-[4-(2- 



methyl-quinolin-4-yhnethoxy)-phenyl]-2-oxo-pyrrolidin- 1 -yl } -propionaldehyde as 
a 2:1 mixture of diastereoisomers (540mg, 1.34nQmol). NMR: 1.37 (d, 3H, major 
isomer), 1.40 (d, 3H, minor isomer), 1.56(s, 3H, minor isomer), 1.59(s, 3H, major 
isomer), 2.22-2.28 (m, IH), 2.45-2.51(m, IH), 2.75(s, 3H), 3.26-3.36 (m, 2H), 4.71 
(q, IH), 5.49 (s, 2H), 7.00 (d, 2H, minor isomer), 7.01 (d, 2H, major isomer), 7.36 
(d, 2H, major isomer), 7.40 (d, 2H, minor isomer), 7.45 (s, IH), 7.53 (m, IH), 7.71 
(m, IH). 7.92 (d, IH), 8.07 (d, IH); MS: 403. 



§ The synthesis of this starting material has been described in W09918974 and has CAS 
Registry nmnber 223406-12-0. 

t The synthesis of the 4-chloromethyl-2-methylquinoline has been described in W09965867 
and has CAS Registry number 288399-19-9. 

EXAMPLE 2 

(R/S)-5-{3-Methyl-3-[4-(2-methyl-quinolin-4-yhnethoxy)-phenyl]-2-oxo-pyrroUdin-l- 
yhnetiiyl}-imidazolidine-2,4-dione 



To a stirred solution of {3-methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo- 
pyirolidin-l-yl}-acetaldehyde (prepared below) (450mg, 1.16mmol) in e&anol (5ml) and 
water (5ml) was added ammonium carbonate (668mg, 7.0namol) and potassitim cyanide 
25 (151mg, 2.3mmol). The mixture was heated to reflux for 3 h before addition of a further 
portion of ammonium carbonate (300mg, S.lmmol). Heating was continued for 1 h and the 
solution allowed to cool and evaporated. The residue was partitioned between DCM (30ml) 




20 
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and water (30ml). The aqueous phase extracted with DCM (30ml) and combined organic 
phases dried (Na2S04) and evaporated. The crude product was purified by chromatography 
(Hashmaster E, 20g silica bond elute, eluent 2%->5% MeOH in DCM) to give the product, 
as a mixture of 2 diasteoisomers, as a white foam (130mg, 0.28mmol). MS: 457. 

5 

The startmg material {3-Methyl-3-[4-(2-methyl-quinoKn-4-yhnethoxy)-phenyl]-2-oxo- 
pyrrolidin-l-yl}-acetaldehyde was prepared as follows : 

(i) To a solution of 2-(4-benzyloxy-phenyl)-2-methyl-4-oxo-butyric acid methyl 
estert (3.71g, 11.9nmiol) in 1,2-dichloroethane was added glycine metiiyl ester 

10 hydrochloride (1.6g, 12.7mmol) and diisopropylethylamine (2.3ml, 13.2 mmol). 

The resultant solution was stirred at room temperature fcM: 90 min before addition 
of sodium triacetoxyborohydride(3.3g, l5.5mmol). The reaction mixture was 
stirred for a further 2h, before addition of DCM (150ml) and brine (150ml). The 
aqueous phase was extracted with DCM (150ml). The combined organic phases 

15 were dried (NslzSOa) and evaporated. The resultant oil was dissolved in toluene 

(50ml) and heated to 90°C for 1 h, allowed to cool, evaporated and purified by 
chromatography (Rashmaster II, lOOg silica bond elute, eluent 20% EtO Ac / 
isohexane) to give [3-(4-benzyloxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]-acetic 
acid methyl ester (2.18g, 6.2 mmol) as a white solid. NMR: 1.55 (s, 3H), 2.19 (m, 

20 IH), 2.43 (m, IH), 3.41 (m, 2H), 3.73 (s, 3H), 4.13 (s, 2H), 5.04 (s, 2H). 6.93 (d, 

2H) 7.29-7.43 (m, 7H); MS 354. 

(ii) To a solution of [3-(4-benzyloxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]-acetic 
acid methyl ester (2.18g, 6.2 mmol) in ethanol (50ml) was added cyclohexene (6.3 
ml, 62iranol) and 10% Pd/C (l.Og). The reaction mixture was heated jmder reflux 

for Ih. The reaction mixture was allowed to cool and evaporated to give [3-(4- 
hydroxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]-acetic acid methyl ester as an oil 
(1.6g, 60.8mmol). NMR 1.55(s,3H), 2.19 (m, IH), 2.42 (m, IH), 3.44 (m, 2H), 
5.74 (s, 3H), 4.13 (s, 2H), 6.74 (d, 2H), 7.24 (d, 2H). MS 264. 

(•ii) To a solution of [3-(4-hydroxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]-acetic acid 
30 methyl ester (1 .Og, 3 .8mmol) in DMSO (30ml) was added 4-chloromethyl-2- 
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methylquinolinet (725mg, 3.8nrtnol), caesium carbonate (2.48g, 7.6 nmol) and 
tetra-n-butylammonium iodide (1.4g, 3.8 nimol). The resultant solution was 
stirred at 60 for 90 min. The reaction mixture was allowed to cool then diluted 
with EtOAc (200ml) and washed with brine (3 x 100ml). The organic phase was 
5 dried (Na2S04), evaporated and purified by chromatography (Hashmaster n, 50g 

silica bond elute, eluent 50-->100% EtOAc / isohexane) to give {3-Methyl-3"[4-(2- 
methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo-pyrrolidin-l-yl}-acetic acid methyl 
ester (l.Og, 2.4mmol) as an oiL NMR: 1.57 (s, 3H), 2.21 (m, IH), 2.44 (m, IH), 
2.75 (s, 3H), 3.44 (m, 2H), 3.74 (s, 3H), 4.15 (s, 2H), 5.49 (s, 2H), 7.00 (d, 2H), 
10 7.39 (d, 2H), 7.47 (s, IH), 7.53 (m, IH), 7.71 (m, IH), 7.92 (d, IH), 8.07 (d, IH); 

MS 419. 

(iv) {3-Mettiyl-3-[4-(2-methyl-quinoUn-4-ylmethoxy)-phenyl]-2<>xo-pyn:olid^ 
acetic acid methyl ester (500mg, 1.16nmiol) was azeotroped with toluene and 
dissolved in DCM (6ml) and the solution cooled to -78**C, To this was added a 

15 solution of DIBAL (l.OM in DCM, 2.3nmiol, 2.3ml) dropwise over 10 minutes. 

The solution was stirred at -78''C for 1 h, before quenching with saturated 
ammonium chloride solution and allowing to warm to room temperature. The 
solution was then diluted with water (IQml) and DCM (10ml) and the aqueous 
phase extracted with DCM (3x30ml). The organic phase was dried (Na2S04), and 

20 evaporated to give the crade aldehyde which was used without further purification. 

MS: 489. 



$ The synthesis of this starting material has been described in W09918974 and has CAS 
Registry number 223406-00-6. 

25 t The synthesis of the 4-chloromethyl-2-methylquinoline has been described in W09965867 
and has CAS Registry number 288399-19-9. 
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C3LAIMS 

We claim: 

1 . A compound of formula (1), a pharmaceutically accqptable salt or in vivo hydrolysable 
ester thereof: 



5 



Y2 

y 

R3 R4 



B — (CR12R13; 



formula (1) 



wherein: 

10 and are independently O or S; 
zisNR^OorS; 
n is 0 or 1; 

15 

W is NR\ CR^R^ or a bond; 

V is C(=0), NR^^C(=0), NR^^S02, SO2 or a group of formula (A): 

O 




20 formula (A) 

7, here the group of formula (A) is bonded through nitrogen to W of formula (1) and through 
carbon * to phenyl of formula (1); 

tis Oor 1; 
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B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by or one or more halo), C2- 

5 4alkenyl (optionally substituted by halo or R^), Cz^talkynyl (optionally substituted by halo or 
R^, Cs-ecycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R^), aryl (optionally substituted by halo or Ci-4alkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl), ^R'\ ^SOR'K -SOaNR^R^^, --NR^S02R'\ -NHCONR^^^ -OR^ - 

10 NR^R^°, -CONR^R^*^ and -NR^COR^®; or B is Ca^alkenyl or C2-4alkynyl, each being 
optionally substituted by a group selected from Ci-4alkyl, Cs^cycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluorometiiyl, trifluoromethoxy, -<:ONHR^ ^ONRV^ -SOzR^S -SOaNR^R^^ - 
NR^SOaR", Ci^alkyl and Ci^alkoxy, with the provisos tiiat: 

15 when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^SOa; or when V is SO2 and n is 
1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is CR^R^; then B is a 
group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independentiy selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by R^ or one or more halo), C2- 

20 4alkenyl (optionally substituted by halo or R^), C2^alkynyl (optionally substituted by halo or 
R^), C3.6cycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R^), aryl (optionally substituted by halo or Ci-4alkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
CMalkyl), -^R'\ -SOR", -^02R", -S02NR^'^ -NR^S02R'\ -NHCONR^'^ -OR^ - 

25 NR^^^, -CONRV^ and -NR^COR^°; or B is C2^alkenyl or Ca^alkynyl, each being 
optionally substituted by a group selected from Ci^alkyl, Cs^cycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluoromethyl, trifluoromethoxy, ^ONHR^ -CONRV^ •-S02R^\ -S02NR^^°, - 
NR^S02R^S Ci-4alkyl and Ci^alkoxy; and 

30 when V is SO2 and n is 0 and W is NR^ or a bond ; then B is a group selected from bicyclic 
aryl , bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted 
by one or more groups independentiy selected from nitro, trifluoromethyl, trifluoromethoxy, 
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halo, cyano, Ci^alkyl (optionally substituted by R' or one or more halo), CMalkenyl 
(optionally substituted by halo or R'), C2-4alkynyl (optionally substituted by halo or R^), C3. 
ecycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl (optionally 
substituted by halo or R'), aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 

5 (optionally substituted by halo or Ci.4alkyl), heterocyclyl (optionally substituted by dwialkyl), 
-SR", -SOR", -SO2R", -S02NR'R'°. -NR'SOzR". -NHCONRV^ -OR'. -NR^*°, - 
CONR^^° and -NR'COR"; or B is C2^alkenyl or Cwalkynyl, each being optionally 
substituted by a group selected from Ci^alkyl, Ca^ycloalkyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, 

10 trifluoromethoxy, -CONHR^ -CONR'r'^ ^OjR^S -S02NR^'°, -NR'SOzR'', Ci^allcyl 
and Ci-4alkoxy; 

R^ and R^ are ind^endently hydrogen or a group selected from Ci-6alkyl, Ca-ealkenyl, C2. 
ealkynyl, Ca^ycloalkyl and Cs^ycloalkraiyl where the groiq) may be optionally substituted 
15 by halo, cyano, nitro, hydroxy or Ci^alkoxy; 

R^, R^ R^ and R* are independently hydrogen or a group selected from Ci^alkyl, C24salkenyl, 
Ca-ealkynyl, Cs^cycloalkyl, Cs^cycloalkenyl, aryl, heteroaryl and heterocyclyl where the 
group is optionally substituted by one or more substituents independentiy selected from halo, 
20 nitro, cyano, trifluoromethyl, trifluoromethyloxy, Ci.4alkyl, C2-4alkenyl, C2-4alkynyl, C3. 
ecycloalkyl (optionally substituted by one or more R"), aryl (optionally substituted by one or 
more R"), heteroaryl (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -SR", 
-SOR'^ -SO2R'', -COR''. -CO2R", -CONR'^^, -NR'«C0R'«, -SOaNR^R^ and - 
NR'^'SOaR''; 

25 

or r' and R' together with the nitrogen or carbon and carbon to which they are respectively 
attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected from NH, O, S, SO and SO2 where die ring is optionally substituted on carbon or 
nitrogen by one or more Ci^alkyl; 

30 
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or and together fonn a saturated 3- to 7-membered ring optionally containing a 
heteroatom group selected j&rom NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci^alkyl; 

5 or R^ and R^ together with the carbon atoms to which they are attached form a saturated 3- to 
7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon or nitrogen by one or more Ci^alkyl; 

or R^ and R^ togetherform a saturated 3- to 7-membered ring optionally containing a 
10 heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci-4alkyl; 

R'' is hydrogen or a group selected from Ci-ealkyl, Ca-ealkenyl, Ca-ealkynyl, heteroalkyl, C3. 
vcycloalkyl, aryl, heteroaryl or heterocyclyl where the group is optionally substituted by halo, 

15 Ci-4alkyl, Ci-4alkoxy, Cs-vcycloalkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and 
. wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independently selected from 
halo, cyano, Ci^alkyl, nitro, haloCwalkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi-4alkyl, C3- 
vcycloalkyl, heterocyclyl, Ci^alkoxyCi-4alkyl, haloCi^alkoxyCi-4alkyl, carboxyCi-4alkyl, - 

20 OR^\ «C02R^\ -SR^, -SOR^^ -S02R^, -NR^'COR^^ -CONR^^R^^ and -NHCONR^^R^; 

or R^ and R^ together with the carbon atoms to which they are each attached and (CR^R^)n 
form a saturated 5- to 7-membered ring optionally containing a heteroatom group selected 
from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or nitrogen by 
25 one or more Ci-4alkyl; 

R^ is selected from hydrogen, Ci^alkyl and haloCi^alkyl; 

R^ and R^^ are independently hydrogen, Ci.6alkyl or Cs-acycloalkyl; 

30 

or R^ and R^^ together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membered ring; 
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R^^ is Ci-6alkyl or Cs^cycloalkyl; 

R^^ and R^^ are independently selected from hydrogen, Ci^alkyl and C3.6cycloalkyl; 

5 

R^"^ is hydrogen, -NR^^R^ or Ci^alkyl (optionally substituted by halo, -OR^^ and -^NR^R^); 
R^^, R^^ and R^ ace independently hydrogen or Ci^alkyl; 

R^'' is selected from halo, Ci-ealkyl, Ca-ecycloalkyl and Ci-6alkoxy; 

10 

R^^ is hydrogen or a group selected from Ci.6alkyl, Cs-ecycloalkyl, Cs-ecycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylCi-4alkyl and heteroarylCi^alkyl where the group is 
optionally substituted by one or more halo; 

15 R^^ and R^ are independently a group selected from Ci-6alkyl, C3-6cycloalkyl, C5- 

6cycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroaiylCi^alkyl 
where the group is optionally substituted by one or more halo; 

R^ is hydrogen, Ci-6alkyl or C3-6cycloalkyl; 

20 

or R^^ and R^° together with the nitrogen to which they are attached form a heterocyclic 4- to 
7- membered ring; 

R^^ and R^^ are independenfly hydrogen, Ci^alkyl, haloCi^alkyl, aryl, arylCi^alkyl and 
25 benzoyl. 

2. A compound of formula (1), a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof: 
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B — (CR«Ri3),-0 



fonnula (1) 



wherein: 

and are independently O or S; 

5 

zis^IR^Oo^S; 
n is 0; 
10 W is NR^ or a bond; 
V is SO2; 
tisOorl; 

15 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by R' or one or more halo), Cz- 
4al]cenyl (optionally substituted by halo or R^), C2-4alkynyl (optionally substituted by halo or 

20 R'), C3-<icycloalkyl (optionally substituted by R' or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R^, aryl (optionally substituted by halo or Ci-4alkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl). -SR\ -SOR". -SO2R', -SOzNR'R^''. -NR^SOaR", -NHC0NRV°. -OR^ - 
CONR^^° and -NR'C0R^° ; or B is Cz^alkenyl or Cz^alkynyl, each being optionally 

25 substituted by a group selected from CMalkyl, Cs-ecycloalkyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionally substitoted by one or more halo, nitro, cyano, trifluoromethyl. 
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tiifluoromethoxy, -CONHR^ -CONRV^ -SO2R", -SO^NR^R^^ -NR^S02R^\ d^alkyl 
and Ci^alkoxy; 

provided that when t is 0 and B is monocyclic aryl, monocyclic heteroaryl or monocyclic 
heterocyclyl then the monocyclic group that is B is substituted on the carbon or nitrogen 
5 adjacent to the atom to which the oxygen is attached, by a group described above; 

is hydrogen or a group selected from Ci-4alkyl, C2-4alkenyl, C2-4alkynyl, Cs-scycloalkyl and 
cyclopentenyl where the group may be optionally substituted by halo, cyano, nitro, hydroxy or 
Ci^alkoxy; 

10 

and R"^ are independently hydrogen or a group selected from Ci^alkyl, C2.4alkenyl, C2- 
4alkynyl, C3-4cycloalkyl, cyclopentenyl, aryl, heteroaryl and heterocyclyl where the group is 
optionally substituted by one or more substituents independently selected from halo, nitro, 
cyano, trifluoromethyl, trifluoromethyloxy, CMalkyl, C2^alkenyl. C2-4alkynyl, Cs-acycloalkyl 
15 (optionally substituted by one or more R^*^), aryl (optionally substituted by one or more R^^), 
heteroaryl (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -SR^^, -SOR^^, - 
S02R^^-C0NR^^R^° and-NR^^COR^^ 

or R^ and together with the nitrogen or caibon and carbon to which they are respectively 
20 attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected fomi NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or 
nitrogen by one or more Ci^alkyl; 

or R^ and R"^ together form a saturated 3- to 7-membered ring optionally containing a 
25 heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci^alkyl 

r'^ is hydrogen or a group selected from Ci^alkyl, heteroalkyl, Ca-scycloalkyl, aryl, heteroaryl 
cr hstsrocyclyl where the group is optionally substituted by halo, Ci.4alkyl, Ci^alkoxy, C3- 
30 5cycioaIkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and wherein the group from which 
R*^ may be selected is optionally substituted on the group and/or on its optional substituent by 
one or more substitutents independently selected from halo, cyano, Ci-4alk5^1, nitro, haloCi- 
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AsHkyl, heteroallsyl, aryl, heteroaryl, hydroxyCj.4aIkyl, Ca-scycloalkyl, heterocyclyl, Ci. 
4alkoxyCiwtalkyl, haloCi^alkoxyCi^alkyl, carboxyd^jalkyl, -OR^\ -CXDaR^*, SR^, -SOR^, 
-SOaR^, -CONR^^R^^ and -NHCONR^^R^; 

5 or R^ and R^ together with the carbon atoms to which they are attached form a saturated 5- to 
7-membered ring optionally containing a heteroatom group selected from NH, O, S and SO2 
where the ring is optionally substituted on carbon or nitrogen by one or more Cl-4alkyl; 

R^ is selected from hydrogen, Ci^alkyl and haloCiu»alkyl; 

10 

R' and R*° are independently hydrogen, Ci^alkyl or Cs-scycloalkyl; 

or R^ and R^° together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membered ring. 



R" is Ci^alkyl or Cs-scycloalkyl; 

R*^ and R*^ are independently selected from hydrogen, Ci^alkyl and Ca^cycloalkyl; 
20 R^*^ is hydrogen or Ci^alkyl; 

R^'' is selected from halo, Ci^alkyl, Ca-scycloalkyl and Ci^alkoxy; 

R^^ is hydrogen or a group selected from Ci-4alkyl, Ca-scycloalkyl, Cs-ecycloalkenyl, saturated 
25 heterocyclyl, aryl, heteroaiyl, arylCi^alkyl and hetaroarylCi^alkyl where the group is 
optionally substituted by one or more halo; 

R^' and R^ are independently a group selected from Ci^alkyl, Cs-scycloalkyl, Cs- 
ecycloalkenyl, saturated hetarocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi^allsyl 
30 where the group is optionally substituted by one or more halo; 



15 



R^" is hydrogen, Ci^jalkyl or Cs-scycloalkyl; 
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or R^^ and R^^ together with the nitrogen to which they are attached form a heterocyclic 4- to 
6- membered ring; 

5 R^^ and are independently hydrogen, Ci^alkyl, haloCi-4alkyl, aryl, arylCi^alkyl and 
benzoyl. 

3. A compound according to Claim 1 or Claim 2, for use as a medicament. 

10 4. The use of a compound according to Claim 1 or Claim 2 in the manufacture of a 
medicament in the treatment of a disease condition mediated by one or more 
metalloproteinase enzymes. 

5. The use of a compound according to Claim 1 or Claim2 in the manufacture of a 
15 medicament in the treatment of a disease condition mediated TNF-cc 

6. A pharmaceutical composition comprising a compound according to Claim 1 or Claim 
2; and a pharmaceutically-acceptable diluent or carrier. 

20 7. A process for preparing a compound according to Claim 1 or Claim 2, comprising the 
steps of converting a ketone or aldehyde of formula (2) into a compound of formula (1); 




Hydantoin 
formation 



R3 R< Htsj^NH 



B— (CR«Ri3),-p 




B— (CR'W3)^-0 



formula (2) 



fomnula (1) 



25 



and thereafter if necessary: 

i) converting a compound of the formula (1) into another compound of the formula (1); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 



